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Standardization 

The  Answer  to  the  Fleet  Spare  Parts  Dilemma 


Captain  Carl  B.  Ihli,  USN 


^ HE  U.S.  Navy  is  attempting  to 
eliminate  the  influx  of  an  unnecessary 
variety  of  individual  items  into  its 
inventory  with  the  application  of 
a Component/Equipment  Standard- 
ization Program,  managed  by  the 
Office  of  the  Director  of  Standardiza- 
tion and  Configuration  Management 
under  the  Deputy  Chief  of  Naval 
Material  (Logistics  Support). 

Under  the  program,  the  Navy  em- 
phasizes multi-year  procurement  of 
larger  blocks  of  identical  equipment, 
incentive  clauses  for  using  a larger 
number  of  standard  components/ 
equipments,  and  life  cycle  cost  con- 
siderations in  procuring  hardware 
systems. 

Effort  is  being  made  to  re-use  in 
new  design  those  reliable  in-service 
components  already  supported  in  the 
Military  Supply  System  by  a range  of 
spare  parts. 

Although  all  the  Naval  Material 
Command’s  systems  commands  (Air, 
Electronics,  Facilities  Engineering, 
Ordnance,  Ships  and  Supply)  have 
been  directed  to  pursue  the  program, 
deepest  analysis  to  date  has  been  in 
the  area  of  ships  parts  (hull,  me- 
chanical and  electrical). 

This  article  will  be  devoted  to  hull, 
mechanical  and  electrical  shipboard 
equipment  and  their  repair  parts,  and 
they  will  be  identified  as: 

“S”  Cog — Under  Naval  Ship  Engi- 
neering Center  management  control. 

“H”  Cog — Under  Ship  Parts  Con- 
trol Center  management  control. 

By  the  Numbers 

Unless  the  component/equipment 
spare  part  has  a Federal  Stock  Num- 
ber or  manufacturer’s  identification, 
model,  or  part  number,  the  logistics 
support  comes  to  a halt  until  applica- 
ble numbers  are  determined  in  the 


hull,  mechnical  and  electrical  master 
technical  records  (Figure  1).  All  Al- 
lowance Parts  Lists  (APLs),  regard- 
less of  revisions,  are  retained  for  five 
years  to  ensure  available  data  to  ver- 
ify contract  range  and  depth  of  re- 
pair parts. 

The  Ship  Parts  Control  Center, 
Mechanicsburg,  Pa.,  as  the  inventory 
control  point,  manages  currently  a to- 
tal of  291,000  items,  of  which  180,- 
000  items  are  “H”  Cog  in  support  of 
hull,  mechanical  and  electrical  com- 
ponents/equipments. Since  the  estab- 
lishment of  the  Defense  Supply 
Agency  (DSA),  approximately  125,- 


000  items  have  been  transferred  to 
DSA  from  the  Ship  Parts  Control 
Center  and  more  are  due  for  transfer. 
Close  liaison  between  the  supply  ac- 
tivities is  required  to  meet  the  needs 
of  the  fleet.  Migration  to  DSA  con- 
tinues for  “H”  Cog  repair  parts  and, 
conversely,  many  “S”  Cog  compo- 
nents/equipments are  being  trans- 
ferred from  the  Naval  Ship  Engineer- 
ing Center  to  the  Ship  Parts  Control 
Center.  As  the  inventory  control  point 
repair  parts  supply  management  at 
the  Ship  Parts  Control  Center  is  re- 
duced, the  complete  equipment  sup- 
ply responsibilities  increase. 


SPCC 


MASTER  TECHNICAL  RECORDS 


1)  T p C R (TECHNICAL  PARTS  CHANGE  RECORD)  7.500.000  CARDS 


2)  DECK  “A’ 


3)  DO  146 


(ITEM  RECORD  CROSS  OF  PART  NOS.  3,280  300  CARDS 
TO  COMPONENT )* 


(ITEM  IDE  NT  IF  1C  AT  ION  CARDS) 


FOR 

1.723.240  RECORDS 


1.059.000  CARDS 


4)  DECK  “D”  (COMPONENT  CHAR  ACT  E R 1ST  ICS)* 


5)  DECK  ‘‘E’ 


288.880  CARDS 
FOR 

220.000  COMPONE  NTS 


(SHIP  APPLICATION  OF  COMPONENTS )*  690.000  CARDS 


8)  PRINTED  APLs  (all 
* 


OWANCE  PARTS  LIST) 


FOR 

220.000  COMPONENTS 
201.100  COMPONENTS 


ON  TAPE 


Figure  1. 
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Old  Ships 

Figure  2 shows  the  age  of  active 
fleet  ships.  By  activation  action  from 
the  Reserve  Fleet  over  the  past  two 
years,  the  percentage  of  active  ships, 
built  in  World  War  II,  has  increased 
from  54  percent  to  59  percent  of  the 
total  fleet  population.  The  age  of  the 
ships  has  a major  impact  on  the  sup- 
ply support  problem. 

Auxiliary  and  amphibious  ships 
have  proved  problematical  during 
their  activation.  Examples  of  problems 
encountered  are: 

• Manufacturer  of  the  equipment  is 
no  longer  in  business,  and  the  time 
element  requires  the  repair  parts  to 
be  manufactured  by  the  shipyard. 

• Component  was  not  installed  in 
any  active  fleet  ships  and  there  were 
no  supply  demands  for  equipment  re- 
pair parts  during  the  ship’s  inactive 
(reserve  fleet)  life.  Accordingly,  all 
parts  had  been  disposed  of  in  the  past 
to  reduce  stock  inventories  at  inven- 
tory control  points. 

The  overall  repair  part  problems  of 
the  World  War  II  ships,  as  well  as 
ships  built  after  World  War  II,  can 
best  be  stated  in  the  following  se- 
quence showing  corrective  actions: 

• Manufacturer  is  no  longer  in 
business.  An  attempt  is  made  to  ob- 
tain another  source,  by  competitive 
bid,  to  manufacture  the  repair  parts. 
Some  success  is  achieved  only  if  the 
fleet  population  indicates  continuing 
need  and  warrants  cost  from  the  man- 
ufacturer’s viewpoint. 

• Manufacturer  is  in  business  but 
no  longer  manufactures  the  compo- 
nent or  repair  part.  If  sales  were  suffi- 
cient, the  manufacturer  would  still  be 
making  the  repair  parts.  This  prob- 
lem, prevalent  in  procuring  low-popu- 
lation items  for  the  Fleet,  must  be 
answered  by  finding  another  source  to 
manufacture  these  repair  parts  or  re- 
placing the  component.  In  many  in- 
stances, operational  requirements  of 
the  ship  necessitate  local  shipyard 
manufacture  of  the  part  which  con- 
sumes valuable  time  and  is  more  ex- 
pensive. “Borrowing”  from  sister  ships 
in  the  Reserve  Fleet  has  been  of  im- 
mediate help,  but  this  is  not  a long- 
term answer. 

• Manufacturer  is  in  business,  no 
longer  manufacturing  component,  but 
will  manufacture  repair  parts.  Basi- 
cally, because  the  buy  is  not  a large- 
quantity  buy,  long  lead  time  is  in- 
volved. Industry  readily  recognizes  an 
obligation  to  support  its  equipment  in 


the  Fleet,  but  small-quantity  buys  of 
parts,  that  interrupt  normal  produc- 
tion, receive  low  priority.  For  exam- 
ple, one  company,  having  many  types 
of  equipment  installed  in  critical  sys- 
tems in  the  Fleet,  now  has  only  five 
percent  of  its  business  with  the  Navy, 
30  percent  export  and  65  percent 
with  commercial  industry;  only  by 
quantity  buys,  that  support  a continu- 
ing production  line  for  repair  parts, 
can  supply  support  be  effective. 

Another  prime  contributor  to  the 
repair  part  dilemma  for  old  ships  in 
the  Fleet  is  the  inherent  meaning  of 
the  term  “old.”  Some  hull,  mechani- 
cal and  electrical  equipment  failures 
occur  in  basic  parts  that  are  not  con- 
sidered repair  items.  This  type  of  “in- 
surance” item  is  not  normally  carried 
in  stock.  A replacement  buy  is  initi- 
ated and  long  lead  time  is  invariably 
involved  if  the  equipment  is  obsolete 
or  obsolescent.  A prime  example  is 
diesel  engine  blocks.  Many  manufac- 
turers keep  a limited  spare  part  in- 
ventory, if  any  at  all,  on  slow  moving 
items,  especially  in  states  where  in- 
ventory tax  is  imposed. 

New  Ships 

A difficult  problem  in  ship  con- 
struction is  created  when  provisioning 
is  not  invoked.  MIL-P-15137C  is  the 
provisioning  military  specification  and 
is  not  always  invoked,  both  for  gov- 
ernment-furnished material  and  con- 


tractor-furnished material.  Provision- 
ing is  the  initial  step  in  ensuring  that 
follow-on  supply  support  action  will 
be  taken  for  the  ship.  As  part  of 
the  provisioning  action,  Provisioning 
Technical  Documentation  is  submitted 
to  the  Ship  Parts  Control  Center  for 
new  components  with  recommendation 
as  to  range  of  repair  parts  to  be  car- 
ried as  on-board  repair  parts.  This 
action  leads  to  an  approved  allowance 
of  on-board  repair  parts  in  both  range 
and  depth.  Action  is  then  initiated  to 
have  Federal  Stock  Numbers  assigned 
to  new  repair  parts,  and  to  advise  all 
inventory  control  points  of  new  sup- 
ply stock  requirements  to  ensure  the 
availability  of  replenishment  repair 
parts. 

Unless  a Federal  Stock  Number 
with  applicable  stock  is  established, 
requests  from  the  Fleet  for  repair 
parts  are  needlessly  complex  causing 
extensive  technical  research,  resulting 
in  a single  spot  buy.  This  can  only  re- 
sult in  lost  time  for  everyone.  If  the 
equipment  selected  is  already  in  the 
Fleet,  then  the  contractor  need  only 
certify  identity  to  an  existing  Allow- 
ance Parts  List  and,  since  range  and 
depth  of  on-board  repair  parts  have 
already  been  established  and  stock  is 
in  the  system  for  backup,  no  time  is 
lost. 

Shipbuilders  need  to  pay  more  at- 
tention to  provisioning,  as  will  be  dis- 
cussed later  in  this  article.  This 
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January  1968 


Selected  CIDs/APLs  Population 


Percent 

Increase 


CID  No. 

Item 

1963 

1964 

1965 

1966 

1967 

(1967/1963) 

01 

Pumps 

5,076 

6,609 

7,217 

7,777 

7,889 

55 

06 

Compressors 

575 

712 

783 

848 

876 

52 

15 

Controllers 

11,728 

14,558 

15,964 

17,368 

17,846 

52 

16 

Generators 

840 

1,111 

1,177 

1,216 

1,234 

47 

17 

Motors 

11,715 

14,619 

15,916 

16,910 

17,425 

52 

33 

Air  Conditioning 

65 

78 

128 

167 

198 

200 

45 

Gages 

931 

1,262 

1,705 

1,951 

2,114 

160 

48 

Filters 

1,216 

1,699 

1,949 

2,145 

2,273 

87 

78 

Couplings 

624 

1,021 

1,054 

1,103 

1,124 

79 

88 

V alves 

24,061 

35,314 

40,611 

43,670 

46,096 

91 

91 

Laundry  Equipment 

; 453 

559 

593 

638 

697 

54 

Figure  3. 


requirement  is  essential  if  the  ship  is 
to  be  supported  during  its  operation 
by  the  supply  system  for  repair  parts. 

Hardware  is  worthless  if  technical 
documentation  does  not  adequately 
cover  the  component/ equipment. 

As  much  as  20  percent  of  the  com- 
ponent/equipment is  not  received  until 
the  final  months  of  the  construction 
period,  which  does  not  provide  suffi- 
cient time  to  accomplish  all  the  ac- 
tions that  will  provide  repair  parts 
from  the  supply  system  on  commis- 
sioning. Approximately  70  to  75  per- 
cent of  hull,  mechanical  and  electrical 
equipment  in  newly  constructed  ships 
is  covered  by  existing  Allowance 
Parts  Lists. 

New  Designs 

The  influx  of  new  equipment  in  the 
hull,  mechanical  and  electrical  com- 
ponent/equipment has  created  prob- 
lems in  repair  part  support  where : 

• The  “new  car”  approach  is  taken 
by  some  designers.  By  this  approach 
designers  change  a few  dimensions  of 
parts  that  do  not  increase  production 
costs  but  result  in  new  repair  parts, 
new  Federal  Stock  Numbers  for  the 
same  basic  equipment.  Sometimes  this 
is  profitable  for  the  manufacturer  and 
costly  for  the  shipbuilder  when  new 
Provisioning  Technical  Documentation 
results.  The  value  of  the  change  is 
sometimes  questionable. 

• Additional  types  of  the  same  func- 
tional components  are  introduced  into 
the  system  by  variance  in  design 
which  results  in  a multitude  of  Fed- 
eral Stock  Numbers  for  the  same 


type  of  item.  As  an  example  of  cor- 
rective action,  smooth  bore  spare 
couplings  were  once  stocked  for  var- 
ious pumps  and  motors;  now,  by 
stocking  rough  bore  couplings  and 
having  the  ship  turn  them  to  fit,  the 
need  for  stocking  numerous  items  has 
been  eliminated.  In  another  instance, 
a new  specification,  invoking  maxi- 
mum standardization,  requires  only 
13  stock  numbers  to  cover  all  bi- 
metal thermometers,  in  lieu  of  the 
several  hundred  numbers  previously 
required.  Concentrated  effort  in  stand- 
ardization of  many  such  items  will 
help  alleviate  the  Fleet’s  dilemma. 
Fruitful  standardization  results  can 
be  obtained,  by  the  design  and  defini- 
tive specification  route,  in  fractional 
horsepower  motors,  filters,  electrical 
controllers,  flexible  connections,  gages, 


valves  and  shipboard  laundry  equip- 
ment. 

Standardization 

Would  you  believe  standardization, 
or  the  lack  thereof,  in  old  and  new 
ships  ? 

Before  delving  into  this  topic,  some 
pertinent  terminology  should  first  be 
identified. 

• Component  Identification  Num- 
ber (CID) — a nine-digit  number  for 
each  component/equipment: 

01  112  0012 

Pump  Manufact-  Sequential 

urer  Serial 

Number 

There  are  99  groups  involved  (01- 
pumps,  02-boilers,  66-engines,  88 
valves,  etc.) 


Descriptive  Supplement  Number 

Federal  Stock  Numbers 

Before 

After 

• Purifiers  (DSN2030) 

82 

43 

• Doors,  Hatches  & Scuttles 
(DSN1310) 

620 

212 

• Axial  Fans  (DSN1720) 

1,375 

300 

Figure  4. 
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• Allowance  Parts  List  (APL) : A 

description  of  each  component’s  elec- 
trical, mechanical  and  operating 
characteristics,  and  a listing  of  all  re- 
pair parts  applicable  to  the  component 
using  the  component  identification 
number. 

• Preliminary  Allowance  Parts 
List  (P-APL) : An  interim  Allowance 
Parts  List  issued  in  cases  of  incom- 
plete characteristics. 

• Coordinated  Shipboard  Allow- 
ance List: 

Part  I — Summary  of  effective  Allow- 
ance Parts  Lists  and  an  index  of  com- 
ponents or  equipage  groups. 

Part  II — Allowance  Parts  List  for 
each  component/equipment  installed 
in  the  ship. 

Part  III — Stock  Number  Sequence 
Listing  of  each  repair  part  in  Part 
II  that  is  coded  for  onboard. 

Findings 

In  June  1965  the  Navy  Logistic  Sup- 
port Task,  under  Project  Number  V, 
stated  in  part,  “Logistic  support  would 
be  greatly  improved  by  increased 
standardization  and  configuration  con- 
trol of  systems  and  equipments.  . . .” 

There  is  an  apparent  direct  tie-in 
with  standardization  programs  for 
the  Fast  Deployment  Logistics  (FDL) 
ship  and  the  new  Landing  Helicopter 
Assault  (LHA)  ship.  The  Naval  Ships 
Systems  Command  (then  Bureau  of 
Ships)  recommended  to  the  Secre- 
tary of  the  Navy  in  September  1965 
that  “Equipment  for  new  construction 
should  conform  to  an  established  Al- 
lowance Parts  List.”  Exceptions  were: 

• Existing  Allowance  Parts  Lists 
don’t  meet  specifications. 


• Prohibitive  cost  could  result. 

• Technological  advance  would  be 
deterred. 

The  Chief  of  Naval  Material  set  up 
the  Navy  Component/Equipment 
Standardization  organization  and  is- 
sued Task  Number  1 in  July  1966. 

Growth  of  Allowance  Parts  Lists 

New  Allowance  Parts  Lists  reflect 
equipments  being  added  to  the  Fleeit 
as  follows: 

36.000  added  between  1963-1964. 

16.000  added  between  1964-1965. 

11.000  added  between  1965-1966. 

5,800  between  October  1966-April 

1967. 

It  will  be  at  least  another  12  to  18 
months  before  the  impact  of  stand- 
ardization will  be  felt  since,  although 
much  of  the  equipment  was  procured 
early  in  the  ship’s  availability,  the 
Allowance  Parts  Lists  are  only  now 
being  prepared  due  to  phased  provi- 
sioning action. 

The  significant  point  is  that  from 
Oct.  1,  1963,  to  April  1,  1967,  basic 
Allowance  Parts  Lists  have  grown 
from  112,500  to  168,000,  about  a 50 
percent  increase. 

Comjsonenf/lquipment  Growth 

To  pinpoint  some  of  the  more  sig- 
nificant components/equipments  inso- 
far as  gross  numbers  are  concerned, 
it  can  be  seen  in  Figure  3 that,  dur- 
ing the  past  three  and  one-half  years, 
there  has  been  a marked  increase  in 
the  number  of  new  components/ 
equipments  that  has  been  introduced 
in  Navy  hulls,  either  during  new  con- 


struction, conversion,  overhaul,  or  re- 
placement by  ships  force. 

It  must  be  remembered  that  any 
significant  deviation  from  an  existing 
item  of  equipment,  that  has  an  exist- 
ing Allowance  Parts  List,  causes  a 
new  Allowance  Parts  List  to  be  gen- 
erated with  all  the  related  costs.  The 
question  is,  what  is  significant?  A 
prime  example  is  an  electric  control- 
ler, wherein  all  the  parts  of  the  unit 
by  the  same  ihanufacturer,  are  identi- 
cal in  a multi-number  of  models.  The 
only  difference  is  the  thermal  element 
(the  heater  strip).  All  the  other  parts 
(contacts,  springs,  relay,  physical  di- 
mensions of  box,  etc.)  are  the  same 
with  only  one  occasional  difference — 
a new  model  number  on  the  label 
plate.  By  grouping  similar  controllers 
under  one  Allowance  Parts  List  and 
having  a select  listing  for  ordering 
proper  heater  elements  consistent  with 
applications,  i.e.,  horsepower/amper- 
age range,  there  will  be  a gross  re- 
duction in  the  number  of  Allowance 
Parts  Lists,  definitely  leading  towards 
standardization. 

A further  review  of  Figure  3 indi- 
cates that  the  11  groups  of  compo- 
nent identification  numbers  in  1967 
represent  about  50  percent  of  the  to- 
tal of  168,000  Allowance  Parts  Lists, 
that  valves  equal  25  percent  of  the 
total  bank,  with  motors  and  control- 
lers being  about  10  percent  each  of 
the  total. 

Cause 

What  caused  the  growth  of  Allow- 
ance Parts  Lists?  Technological  ad- 
vances in  hull,  mechanical  and  elec- 
trical equipment  has  been  limited, 


Population  of  Hull,  Mechanical  and  Electrical  Component  by  Ship  Application 


Ship  Population 

No.  of  APLs 

No.  of  P-APLs 

Total  No.  of  APLs 

Percent 

100  or  over 

2,901 

2 

2,903 

1.72 

50  thru  99 

3,185 

2 

3,187 

1.90 

10  thru  49 

28,687 

27 

28,714 

16.97 

5 thru  9 

26,631 

62 

26,693 

15.82 

4 

11,780 

150 

11,930 

7.10 

3 

16,493 

465 

16,948 

10.04 

2 

28,259 

1,397 

29,656 

17.57 

1 

36,520 

12,225 

48,745 

28.88 

Total 

154,456 

14,320 

168,776 

100.00 

Figure  5. 
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especially  in  comparison  with  the  field 
of  electronics.  There  are  two  reasons 
that  are  believed  to  be  the  basic 
causes:  competitive  bidding;  and  per- 
formance specifications,  in  lieu  of 
definitive  specifications. 

Cures 

If  the  cure  for  new  construction  is 
to  use  only  existing  Allowance  Parts 
Lists,  certain  corrective  actions  need 
to  be  taken  by  the  Navy.  Operation 
Purge  is  this  author’s  approach  and 
is  the  course  of  action  outlined  be- 
low, now  under  way  at  the  Ship 
Parts  Control  Center  and  the  Naval 
Ship  Engineering  Center’s  Mechan- 
icsburg  Division: 

• Cancel  all  non-component  wor- 
thy Allowance  Parts  Lists  and  dupli- 
cates. (Under  way.) 

• Conduct  a manufacturers’  review 
of  all  applicable  Allowance  Parts  Lists 
to  determine  if  the  item  is  no  longer 
manufactured  or  supported;  if  the 
item  is  no  longer  manufactured,  but 


supported;  if  duplications  of  equip- 
ment parts  are  completely  inter- 
changeable; and  to  designate  the  man- 
ufacturer’s key  identification  number. 
(Copies  of  Allowance  Parts  List 
header  [component  characteristics] 
cards  were  sent  to  manufacturers  of 
selected  groups  of  component/equip- 
ment in  April  1967  for  their  review.) 

• Recapitulate  reliability  of  both 
good  and  poor  performance  equip- 
ment based  on  usage  data,  using  total 
installed  population,  ship  type,  and 
installed  service  application.  (Under 
way  on  selected  component  identifi- 
cation groups — range  and  depth  of 
Allowance  Parts  List  will  be  updated 
as  usage  dictates.) 

• Develop  more  Descriptive  Sup- 
plement Numbers  (DSN),  likened  to 
the  old  illustrated  general  stores  cat- 
alog, for  pumps,  air  compressor 
valves,  etc.  (Awaiting  approval.)  Fig- 
ure 4 reflects  accomplishment  on  some 
items  where  the  DSN  approach  was 
employed. 

• Delete  Allowance  Parts  Lists  for 


common  variety  valves,  two  inches 
and  under,  that  either  have  no  repair 
parts  or  only  gaskets  and  packing 
which  could  be  part  of  the  general 
stores  material  or  load  list.  (A  proj- 
ect is  under  way  to  completely  mech- 
anize 60,000  hand-written  cards,  giv- 
ing 26  fields  of  all  technical  and 
supply  data  for  all  valves.  The  Naval 
Ship  Engineering  Center  is  sponsor- 
ing this  project.  It  will  provide  neces- 
sary engineering  data  to  eliminate 
duplications,  group  valves  by  manu- 
facturer, type  size,  distance  between 
faces,  material,  service  use,  subma- 
rine safety,  etc.) 

• Fully  implement  the  Fleet  Logis- 
tics Support  Improvement  Program 
for  shipboard  allowance  policies 
(Chief  of  Naval  Operations  Instruc- 
tion 4441.12)  which  will  determine 
vital/non-vital  components;  provide 
military  essentiality  code,  minimum 
replacement  unit,  and  planned  main- 
tenance requirements  for  each  repair 
part;  update  the  Allowance  Parts 
Lists;  and  update  ships  allowance. 
Maintenance  levels  are  to  be  assigned 
to  each  repair  part,  indicating  the  au- 
thorized capability  needed  to  install, 
repair  and  condemn,  which  will  make 
the  Allowance  Parts  List  more  than  a 
supply  aid.  (Already  under  way,  this 
operation  will  take  about  three  years 
and  will  result  in  a complete  manual 
review  of  all  data  and  Allowance 
Parts  Lists.) 

• Delete  component  identification 
numbers  and  Allowance  Parts  Lists 
that  should  be  either  Allowance 
Equipage  List  or  General  Stores  Ma- 
terial. (Under  way.) 

• A joint  meeting  was  held  with 
the  planning  officers  and  supply  offi- 
cers of  all  Naval  Shipyards  and  two 
District  Supervisors  of  Shipbuilding  to 
discuss  industrial  ship  repair  prob- 
lems. Each  activity  subsequently  re- 
ported its  most  troublesome  Allow- 
ance Parts  Lists.  (Ship  Parts  Control 
Center  is  reviewing  the  repair  parts 
support  for  these  components  and 
will  buy  sufficient  material  in  range 
and  depth  to  support  the  yards.) 

• Review  Allowance  Parts  Lists  for 
the  purpose  of  purging  part  number 
items  which  were,  over  the  years,  pro- 
cured as  on-board  repair  parts,  but 
not  bearing  Federal  Stock  Numbers 
were  not  procured  for  system  stocks. 
Accordingly,  requisitions  received  for 
such  items  are  being  filled  by  spot 
purchases.  (These  part  numbers  are 
now  being  reviewed  by  the  Ship  Parts 


Active  Fleet  “Onesie”  APLs 


CID 

Name 

Quantity 

Percent 
of  Total 

01 

Pumps 

1,291 

16 

02 

Boilers 

60 

18 

03 

Heat  Exchangers 

299 

18 

04 

Condensers 

195 

19 

06 

Compressors 

133 

15 

08 

Distilling  Plants 

34 

13 

14 

Circuit  Breakers 

687 

17 

15 

Controllers 

3,779 

21 

16 

Generators 

202 

16 

17 

Motors 

3,563 

20 

18 

Motor  Generators 

82 

15 

19 

Relays 

304 

19 

21 

Switches 

1,663 

20 

32 

Refrig.  Equipment 

443 

21 

33 

Air  Conditioning 

70 

35 

34 

Starters 

26 

9 

40 

Fans 

359 

21 

43 

Galley  Equipment 

366 

19 

61 

Controls 

837 

16 

66 

Engines 

107 

12 

78 

Couplings 

141 

12 

88 

Valves 

9,324 

20 

91 

Laundry  Equipment 

153 

22 

Other 

24,627 

— 

Total 

48,745 

— 

Figure  6. 
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Control  Center  for:  requirement  to 
be  on-board  repair  parts,  existence 
of  Federal  Stock  Numbers,  obtaining 
required  new  Federal  Stock  Numbers, 
and  procurement  of  system  backup 
stocks.) 


Existing  Fleet 

As  a bit  of  interesting  data  on 
the  population  of  hull,  mechanical, 
and  electrical  components  by  ship  ap- 
plication, Figure  5 shows  that,  of  the 
total  168,776  Allowance  Parts  Lists 
applicable  to  active  fleet  ships,  107,- 
279  (or  64  percent)  are  applicable 
to  four  or  less  hulls. 

Twenty-nine  percent  of  the  168,776 
different  types  of  equipment  are  in- 
stalled in  only  one  hull — “onesies.” 
There  may  be  more  than  one  of  the 
same  component  installed  in  the  ship 
but  that  component,  regardless  of  to- 
tal number  installed,  is  applicable  to 
that  ship  only. 

Figure  6 indicates  the  number  of 
significant  “onesies”  applicable  to  the 
active  Fleet.  Also  indicated  is  the  per- 
centage of  the  “onesie”  item  in  rela- 
tionship to  the  total  bank  of  Allow- 
ance Parts  Lists  for  the  same 
component  identification  number 
group.  Controllers,  refrigeration 
equipment,  motors,  air  conditioning 
equipment,  fans,  laundry  equipment 
and  valve  “onesies”  Allowance  Parts 
Lists  each  average  better  than  20  per- 
cent of  their  respective  total  number 
of  Allowance  Parts  Lists. 

A review  of  the  listing  of  single-hull 
application  Allowance  Parts  Lists 
on  active  ships  reflects  the  following 
average  number  of  “onesies”  per  indi- 
cated ship  type : 

Destroyer  tenders  (AD) 120 

Oilers  (AOE) 599 

Repair  ships  (AR) 182 

Submarine  tenders  (AS) 395 

Attack  aircraft 

carriers  (CVA) 392 

Destroyer  leaders  (DL) 101 

Guided  missile 

destroyers  (DLGN)  613 

Nuclear  submarines  (SSN) 115 

Ballistic  missile 

nuclear  submarines  (SSBN) 35 

Less  than  10  percent  of  the  active 
Fleet  has  50  percent  of  the  “onesies” 
installed. 

Conventional  destroyer  types,  built 
during  World  War  II,  do  not  present  a 
problem  in  single-hull  application.  A 
comprehensive  study,  conducted  by 


Submarine  Force,  Atlantic  Fleet,  of 
ballistic  missile  nuclear  submarine  lo- 
gistics, based  on  a commonality  index, 
developed  the  various  aspects  of 
standardization  or  lack  thereof. 

A detailed  study,  known  as  Chief  of 
Naval  Material  Standardization  Task 
Order  Number  One,  is  seeking  to 
phase  out  single-hull  application  com- 
ponents and  equipments  and  to  replace 
these  with  high  population,  reliable, 
multi-hull  application  items,  based  on 
a life  cycle  cost  effectiveness  trade-off 
of  replacement  versus  repair.  The 
outcome  of  the  test  ships  now  in  over- 
haul will  provide  useful  data  in  deter- 
mining what  can  be  done  with  “one- 
sies.” One  of  the  factors  being 
considered  is  what  can  be  saved  by 
elimination  of  Federal  Stock  Num- 
bers. This,  however,  should  not  be  the 
only  consideration  regarding  savings 
from  spare  parts  as  there  are  also 
manufacturer  part-numbered  items 
involved,  which  are  the  most  costly 
repair  items,  that  are  encountered 
during  major  overhauls. 

A complete  listing  of  single-hull 
application  of  components/equipments 
for  the  Fleet  was  sent  by  the  Ship 
Parts  Control  Center  to  all  fleet  type 
commanders  and  naval  shipyards  on 
March  15,  1967,  to  assist  in  the 
Navy’s  efforts  in  reducing  the  number 
of  “single”  Allowance  Parts  Lists 


Capt  Carl  B.  Ihli,  USN,  is  assigned 
as  Engineering  Assistant  to  the  Com- 
manding Officer  of  the  Ship  Parts 
Control  Center,  Mechanicsburg,  Pa., 
and  has  additional  duty  as  Officer  in 
Charge,  Naval  Ship  Engineering  Cen- 
ter, Mechanicsburg  Division.  A major 
portion  of  his  Navy  career  has  been 
associated  with  the  maintenance 
problems  of  the  active  and  reserve 
fleets. 


whenever  consideration  of  the  eco- 
nomics of  replacement,  during  repairs, 
deems  it  prudent. 

Goals 

What  is  the  goal  for  new  construc- 
tion? The  answer  is,  standardization 
within  a class  and  within  a ship’s  hull. 

The  continual  introduction  of  sup- 
posedly new  items  requires  the  costly 
processing  of  the  Provisioning  Docu- 
mentation and  the  development  of 
new  Allowance  Parts  Lists  at  an  aver- 
age administrative  cost  of  $1,000 
each.  The  introduction  of  new  Fed- 
eral Stock  Numbers  into  the  system, 
at  a yearly  administrative  cost  of  $100 
per  item,  averages  one  and  one-half 
new  Federal  Stock  Numbers  per  new 
Allowance  Parts  List. 

In  addition,  the  ship  has  to  carry  a 
greater  range  of  spares  and,  in  some 
cases,  this  poses  a serious  space  prob- 
lem, especially  if  there  is  a large  va- 
riety of  the  same  component. 

Last,  but  not  least,  the  training  of 
fleet  personnel  in  the  operation,  main- 
tenance and  repair  of  the  equipment 
is  not  as  complex  when  there  are  few 
models  with  which  to  contend. 

How  is  standardization  attained? 
The  answer  to  this  question  is  to  point 
out  to  the  shipbuilder  how  he  loses 
money  when  he  buys  a variety  of 
equipment  for  the  same  application 
within  the  hull  and,  more  important, 
when  he  buys  a new  item,  with  all  its 
related  plans,  technical  manuals,  and 
other  documentation,  that  is  not  re- 
quired if  an  existing  Allowance  Parts 
List  component  is  procured  that  is 
identical. 

In  some  cases  the  cost  of  totally 
new  documentation  is  more  than 
twice  the  cost  of  the  new  component. 
With  a bank  of  an  estimated  100,000 
Allowance  Parts  Lists  that  are  re- 
liable, high-population  items,  it  would 
seem  very  prudent  and  wise  to  re- 
view these  available  equipment  mod- 
els to  determine  suitability  to  all  re- 
quirements before  introducing  a new 
similar  item. 

The  courses  of  action  that  are  be- 
ing taken,  some  of  which  have  been 
highlighted  in  this  article,  by  the  en- 
gineering and  supply  members  of  the 
Navy  team,  in  understanding  and  mu- 
tually attacking  the  equipment  and 
spare  parts  problem,  should  do  much 
to  erase  the  Fleet’s  spare  part  di- 
lemma. 
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The  Defense  Market  System 


[Editor’s  Note:  This  article  is 

adapted  from  a book  by  the  authors 
titled,  “Systems  Analysis  and  Project 
Management”  to  be  published  by 
McGraw-Hill  Book  Co.,  in  early 
1968.] 

F he  Defense  Department  is  the 
largest  single  customer  of  the  Amer- 
ican industrial  complex.  Private  in- 
dustry, under  government  control, 
develops  and  produces  our  major 
weapon  systems.  As  a result,  the 
magnitude  and  scale  of  the  defense 
market,1  unlike  the  civilian  consumer 
market,  is  shaped  by  long-range  plan- 
ning in  the  Government. 

The  Federal  budget  plays  a pri- 
mary role  in  determining  the  direc- 
tion defense  buying  will  take.  Mili- 
tary expenditures  are  authorized  as 
the  result  of  continued  interaction  of 
many  demands  and  requirements,  not 
only  of  the  defense  sector  of  the  econ- 
omy but  also  of  non-defense  programs 
and  policies.  There  are  unique  risk 
and  uncertainty  factors  in  the  market 
for  defense  goods;  other  markets, 
while  not  as  singular  as  the  defense 
market,  do  have  characteristics  simi- 
lar to  those  of  the  defense  market. 
For  example,  the  market  for  indus- 
trial goods  (goods  which  are  used  in 
producing  consumer  goods,  e.g.,  ma- 
chine tools)  and  the  construction 
market  have  some  of  the  same  facets 
of  defense  buying  and  selling.  One 
such  aspect  is  that  the  purchasing 
process  is  consummated  with  a for- 
mal contract,  after  bids  have  been  sub- 
mitted and  terms  have  been  nego- 
tiated. 

However,  in  the  defense  market, 
the  financial  and  managerial  risks  of 
the  contractor  center  around  a small 
number  of  ventures.  It  is  this  en- 

1For our  purposes,  a market  is  de- 

fined, as  a place  where  buyers  and  sell- 

ers exchange  a commodity  or  a service. 


Lieutenant  Colonel  David  I.  Cleland,  USAF 
First  Lieutenant  William  R.  King,  USAF 


vironment  in  which  project  manage- 
ment techniques  had  their  genesis 
and  where  these  techniques  have  be- 
come well  accepted.2 

In  the  defense  market,  the  actual 
exchange  of  the  product,  e.g.,  the 
weapon  system,  takes  place  long 
after  the  contract  for  it  has  been  con- 
summated. There  is,  however,  some- 
thing more  complex  in  the  producer- 
consumer  relationship  in  this  market 
than  just  a contractual  agreement. 

A 

defense  producer  begins  the 
study  development  phase  of  the  work 
well  in  advance  of  the  Government’s 
request  for  a contractual  bid.  Com- 
panies in  the  defense  industry  are 
constantly  studying  and  evaluating 
the  military  market,  hoping  to  deter- 
mine the  direction  military  tech- 
nology will  take.  Frequently,  unsoli- 
cited proposals  are  submitted  to  the 
Government.  Hence,  dependent  rela- 
tionship exists  between  the  Govern- 
ment and  the  defense  industry  long 
before  (and  after)  a defense  contract 
is  signed.  The  involvement  between 
DOD  and  a defense  contractor  de- 
velops into  a bilateral  monopoly 
market  and  the  Government’s  de- 
pendence on  a given  contractor  to  ful- 
fill the  commitment  increases  the  risk 
and  uncertainty  factors.3 

2 See  Cleland,  David  /.,  “The  Proj- 
ect Manager — Manager  Extraordi- 
nary,” Defense  Industry  Bulletin, 
May  1965. 

3 A bilateral  monopoly , in  economic 
terms,  is  a one-buyer-one-seller  rela- 
tionship, whereas  the  relationship  in 
the  consumer  goods  market  is  more 
typically  one  involving  a few  sellers 
(or  many  sellers)  and  many  buyers. 
Bilateral  monopoly  arises  when  a sin- 
gle seller  deals  with  a single  buyer — 
there  is  a high  degree  of  interdepend- 
ency ; one  cannot  survive  without  the 
other. 


The  salient  characteristics  of  the 
defense  and  consumer  markets  in  the 
United  States  may  be  summarized  as 
shown  in  Figure  1 (page  8). 

The  consumer  market  operates  on 
the  basis  of  supply  and  demand  which 
involves  some  risks  and  uncertainties. 
However,  even  though  a vast  propor- 
tion of  new  consumer  products  be- 
come marketing  failures,4  the  scope 
of  the  risks  and  uncertainty  do  not 
compare  with  those  to  be  found  in  the 
defense  industry.5  The  financial  out- 
lay required  for  research,  capital 
equipment,  and  unique  test  facilities 
to  develop  a weapon  system  is  fre- 
quently of  such  magnitude  that  a pri- 
vate company  could  not  afford  to  do 
it  alone.  The  Government  has  recog- 
nized this  and  often  supports  these 
efforts  by  providing  industrial  facili- 
ties, advance  and  progress  payments, 
and  assistance  in  acquiring  strategic 
materials. 

4 For  example,  it  has  been  estimated 
that  80-90  percent  of  newly  introduced 
packaged  grocery  products  are  mar- 
keting failures.  See  Hilton,  Peter  J., 
“ New  Product  Introduction  for  Small 
Business  Owners,”  Small  Business 
Management  Series,  No.  17,  U.S. 
Government  Printing  Office,  Wash- 
ington, D.C. 

5 Peck  and  Scherer  have  defined  the 
uncertainties  of  the  weapons  acquisi- 
tion process  as  being  of  two  broad 
classes : 

• Internal  uncertainties  relating  to 
unforeseen  technical  difficulties  in  de- 
veloping a specific  system. 

• External  uncertainties  having  to 
do  with  technological  changes  in  weap- 
onry, changes  in  strategic  require- 
ments, and  shifts  in  government  pol- 
icy. 

See  Peck,  Merton  J.,  and  Scherer, 
Frederick  M.,  “The  Weapons  Acquisi- 
tion Process:  An  Economic  Analysis,” 
Harvard  University,  1962,  (Chapter 
2). 


Defense  Industry  Bulletin 


7 


Consumer  Market 


Defense  Market 


Seller  provides  initiative  for  producing  products.  The  basis 
for  his  decision  is  an  analysis  of  the  potential  market,  but 
he  has  no  certain  knowledge  of  the  product’s  salability. 

Production  for  inventory  made  necessary  by  differences 
in  economies  of  aggregation  at  producer  and  retail  levels. 
(These  differences  in  the  economies  of  aggregation  simply 
mean  that  producers  find  it  economic  to  manufacture  in 
large  quantities  while  retailers  desire  small  quantities  of 
wider  varieties  of  products.) 

Many  homogenous  products;  buyer  has  a wide  range  of 
choice.  There  is  some  real  or  imagined  product  differentia- 
tion. 


Price  is  a dominant  factor  in  choice  because  adequate  and 
competing  substitutes  are  often  available. 


The  operation  of  the  market  is  somewhat  impersonal;  it  is 
the  aggregate  of  the  wants  and  needs  of  many  buyers  and 
sellers  acting  independently. 


The  producer  finances  the  development-production  effort 
himself. 


The  market  is  characterized  by  monopolistic  competition. 


Prices  for  the  most  part  are  determined  by  competition  in 
the  usual  economic  sense. 


Relatively  insensitive  to  domestic  and  international  poli- 
tics. 

Demand  is  either  relatively  constant  ( e.g .,  for  staples)  or 
tends  to  be  a function  of  income  {e.g.,  for  non-essentials). 


Requirements  for  a given  model  are  relatively  stable.  Model 
changes  affect  demand,  but  the  basic  utility  of  the  product 
changes  slowly. 


Little  or  no  price  negotiation  is  carried  on;  the  product 
is  offered  at  a price  that  is  met  or  not,  depending  on  in- 
dividual consumer  motivation.  With  a wide  range  of  alter- 
natives, the  consumer  elects  an  alternate  source  rather 
than  haggle  over  prices. 


Buyer  establishes  the  requirement  for  the  product  after 
which  the  producer  formally  begins  development  and 
production. 

Production  for  immediate  use. 


Relatively  few  heterogenous  products  are  produced.  The 
buyer  has  a choice,  but  the  time  and  cost  of  bringing  the 
substitute  into  fruition  precludes  any  real  meaning  to  the 
idea  of  substitutability. 

Price  is  only  one  of  many  factors  including  quality,  availa- 
bility, and  technology  to  support  a specific  military  require- 
ment. 

Market  system  is  personal;  the  buyer’s  agent  becomes 
deeply  involved  with  the  seller’s  organization.  The  market 
place  centers  around  a few  buying  agencies  operating  under 
executive  control  of  DOD. 

In  the  main  the  buyer  finances  most  of  the  development 
and  may  provide  equipment  and  facilities  for  the  producer 
to  use. 

Market  is  essentially  one-customer.  Although  different 
agents  are  involved,  they  all  function  under  uniform  poli- 
cies and  procedures  of  DOD. 

The  price  is  determined  by  an  evaluation  of  expected  and 
actual  costs.  Significant  competition  may  occur  between 
a few  producers  before  the  final  producer  is  chosen. 

Highly  sensitive  to  domestic  and  international  politics  and 
intrigue. 

Demand  is  a function  of  the  technology  offered  by  the 
seller  or  our  nation’s  estimate  of  that  possessed  by  the 
potential  enemy.  Scientific  achievement  may  be  a major 
requirement. 

International  tension  can  cause  requirements  to  fluctuate 
rapidly  and  violently.  The  product  may  be  obsolete  in 
terms  of  military  technology  as  soon  as  the  prototype  is 
produced. 

The  price  is  negotiated,  in  the  main,  with  selected  suppliers 
chosen  by  the  buyer.  The  defense  customer  of  a large 
weapon  system  normally  requests  proposals  from  the 
producers  capable  of  developing  and  producing  one. 
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The  nature  of  the  uncertainties  is 
also  different  in  the  two  markets. 
Even  though  consumer  acceptance  is 
better  defined  in  the  defense  market, 
rapid  product  obsolescence,  changes 
in  military  demand  and  Defense  De- 
partment management  philosophies, 
high  technological  risk  (a  continual 
widening  of  the  state  of  the  art) , the 
vagaries  of  potential  enemy  behavior, 
all  contribute  to  great  uncertainty. 
These  risk  factors,  when  combined 
with  changes  in  managerial  and  or- 
ganizational relationships,  create  an 
environment  substantially  different 
from  that  found  in  the  consumer 
goods  market. 

Perhaps  the  greatest  difference  be- 
tween the  consumer  market  and  the 
defense  market  is  the  buyer-seller 
interdependency  and  the  organiza- 
tional involvement  this  entails.  Al- 
though there  are  many  “agents” 
representing  the  Government,  these 
agents  operate  under  standard  poli- 
cies of  the  Defense  Department.  The 
result  is  a one-buyer-one-seller  rela- 
tionship in  a joint  venture  extending 
throughout  the  life  cycle  of  the  sys- 
tem or  project. 

Thus  one  cannot  today  look  at  the 
defense  industry  environment  and  as- 
sume transferability  of  characteris- 
tics, policies,  and  modus  operandi 
from  the  consumer  goods  industry. 
There  are  different  forces  and  moti- 
vations in  the  two  markets  which 
serve  to  differentiate  them  in  ways 
that  are  both  obvious  and  subtle. 


Lieutenant  Colonel  David  I.  Cleland, 
USAF,  is  Associate  Professor  of  Ma- 
nagement and  Assistant  Head,  De- 
partment of  Systems  Management,  at 
the  Air  Force  Institute  of  Technology, 
Wright-Patterson  AFB,  Ohio.  He  holds 
a masters  degree  in  Business  Adminis- 
tration from  the  University  of  Pitts- 
burgh and  a Ph.D.  degree  from  the 
University  of  Ohio. 


However,  one  essential  element  of 
the  two  markets  may  serve  to  lessen 
their  differences  in  the  future.  That 
element,  formal  planning,  is  exem- 
plified by  the  management  theories 
and  techniques,  such  as  systems  anal- 
ysis, systems  project  management, 
planning-programming- budgeting,  to 
name  a few,  which  have  been  imple- 
mented under  Secretary  of  Defense 
McNamara.  The  benefits  achieved 
through  these  innovations  have  led  to 
the  introduction  of  these  modern 
management  approaches  in  other  gov- 
ernment departments,  as  reflected  in 
President  Lyndon  B.  Johnson’s  direc- 
tive in  1965,  “.  . . to  immediately  be- 
gin to  introduce  a very  new  and  a 
very  revolutionary  system  of  plan- 
ning and  programming  and  budget- 
ing through  the  vast  Federal  Govern- 
ment.”6 

P 

V/  oncurrent  with  these  government 
resolutions  in  management  have  been 
similar  changes  in  business  and  in- 
dustry. The  advances  in  technology 
and  the  increased  complexity  of  a 
“demand  creation”  economy  have  out- 
moded many  of  the  management 
theories  and  techniques  which  were 
developed  for  a “demand  satisfaction” 
environment.7  Recognizing  this,  in- 
dustry has  applied  many  of  the  same 
modern  management  ideas.  This  has 

6 As  reported  in  Time,  Sept.  3, 
1965,  p.  20. 


First  Lieutenant  William  R.  King, 
USAF,  is  Assistant  Professor  of  Sta- 
tistics and  Operations  Research  at  the 
Air  Force  Institute  of  Technology, 
Wright-Patterson  AFB,  Ohio.  He  holds 
a bachelors  degree  in  Industrial  En- 
gineering from  Pennsylvania  State 
University  and  masters  and  Ph.D.  de- 
grees in  Operation  Research  from  Case 
Institute  of  Technology. 


resulted  in  increased  emphasis  being 
given  to  formal  planning  at  all  levels 
of  business  and  industry.8 

The  ideas  of  formal  planning,  to- 
gether with  project  (systems)  man- 
agement techniques,  have  demon- 
strated their  utility  in  a wide  variety 
of  organizational  environments.  In 
the  future  these  techniques  will  be 
extended  to  such  areas  as  urban  re- 
newal programs,9  transportation  sys- 
tems, and  such  related  endeavors.  In- 
creasingly, these  programs  will  have 
aspects  of  both  business  and  govern- 
ment activities.  Indeed,  many  of  them 
will  be  performed  on  joint  bases 
which  involve  elements  of  both  the 
consumer  and  defense  market  sys- 
tems. As  these  activities  become 
more  predominant,  a new  market  sys- 
tem may  begin  to  evolve. 

7 An  important  element  of  U.S. 
business  has  traditionally  been  the 
production  and  distribution  of  goods 
for  which  there  existed  a large  unsat- 
isfied demand.  The  affluence  of  to- 
day’s U.S.  consumer  means  that  most 
of  his  basic  needs  are  easily  met.  The 
primary  marketing  function  in  such 
a situation  is  to  convince  the  con- 
sumer that  he  needs  a product  and 
then  to  supply  it  to  him,  i.e.,  to 
“create”  a demand  in  the  mind  of 
the  consumer  which  is  then  fulfilled. 

8 See  Warren,  E.K.,  “ Long  Range 
Planning : The  Executive  Viewpoint,” 
Prentice-Hall,  Inc.,  1966. 

9 See  Herrmann,  Cyril  C.,  “Systems 
Approach  to  City  Planning ,”  Harvard 
Business  Review,  September -October, 
1966. 
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Managing  the 

Value  Engineering  Program 

George  E.  Fouch 


I ndustry  managers  share  with  DOD 
managers  the  responsibility  for 
managing  an  effective  value  engineer- 
ing program  in  connection  with  de- 
fense contracts.  Value  engineering 
staunchly  supports  the  management 
objective  of  the  Defense  Department. 
It  is,  moreover,  a proven  management 
tool  that  can  be  used  to  avoid  the  ex- 
penditure of  a great  amount  of  dol- 
lars without  any  degradation  of  per- 
formance, reliability,  or  quality  re- 
quirements. 

Soon  after  the  value  engineering 
concept  was  introduced  in  the  General 
Electric  Co.,  it  was  recognized  that 
the  concept  could  significantly  con- 
tribute to  a manager’s  effectiveness. 
The  vast  scope  of  DOD  operations, 
both  in-house  and  with  defense  con- 
tractors, provides  an  almost  infinite 
number  of  opportunities  for  a re- 
warding application  of  value  engi- 
neering. Because  of  the  hundreds  of 
thousands  of  individuals,  representing 
many  professions  and  skills,  whose 
work  interfaces  with  value  engineer- 
ing opportunities  in  our  defense  pro- 
grams and  projects,  the  effective  man- 
agement of  the  DOD  Value  Engineer- 
ing Program  is  no  ordinary  task.  The 
understanding  and  cooperation  of 
these  many  people  are  needed  so  that 
all  of  our  resources  are  used  more 
efficiently. 

The  purpose  of  this  article  is  to 
achieve  better  understanding  among 
our  contractor  and  DOD  managers  as 
to  how  value  engineering  can  contri- 
bute to  a contractor’s  competitive  po- 
sition and  profit,  as  well  as  to  the  eco- 
nomic achievement  of  our  defense 
management  objectives.  Accordingly, 
this  article  is  written  in  the  hope 
of  realizing  a multiplier  effect  in 
spreading  a better  understanding  of 
value  engineering  throughout  the  de- 
fense industry  and  DOD.  It  will  cover 
three  aspects  of  the  value  engineering 
program : 


• Benefits  often  realized  through 
value  engineering  other  than  reduced 
costs. 

• Value  engineering  cost  reduction 
achievement  in  FY  1967. 

• Facts  relating  to  contractor- 
initiated  value  engineering  change 
proposals. 

Iota!  Effectiveness  of  Value 
Engineering 

In  May  1964  a technical  subcom- 
mittee of  the  American  Ordnance  As- 
sociation (AOA)  published  a widely 
circulated  report  entitled,  “Fringe 
Effects  of  Value  Engineering.”  Those 
who  are  well  read  on  value  engineer- 
ing have  probably  seen  this  report.  A 
similar  AOA  study,  broader  in  scope 
and  entitled,  “Total  Effectiveness  of 


Value  Engineering,”  has  just  been 
completed.  The  results  of  this  study, 
like  the  Fring  Effects  study  of  1964, 
again  show  that  value  engineering 
not  only  reduces  costs  but  also  fre- 
quently improves  the  product  in  many 
other  important  aspects.  The  conclu- 
sions from  both  of  these  studies  show 
that  value  engineering  is  a discipline 
which  permits  the  manager  to  achieve 
reduced  costs  and,  at  the  same  time, 
realize  gains  in  reliability,  quality, 
performance,  producibility  and  main- 
tainability. What  clearer  confirmation 
of  additional  value  could  one  ask? 

Figure  1 portrays  the  results  of  the 
first  phase  of  the  1969  AOA  value  en- 
gineering total  effectiveness  study  of 
some  193  approved  value  engineering 
changes  that  were  implemented  by  de- 
fense contractors.  It  can  be  seen  that 
in  63  percent  of  the  changes  made  re- 
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liability  was  increased;  maintain- 
ability was  improved  in  64  percent; 
quality  was  raised  in  71  percent;  per- 
formance of  the  item  was  improved  in 
33  percent;  and  weight  was  reduced 
in  37  percent  of  the  cases.  The  effects 
on  the  characteristics  studied,  all  gen- 
erally favorable,  are  evidence  of  the 
effectiveness  of  sound  value  engineer- 
ing application. 

The  more  aggressive  technical  man- 
agers in  the  Government  and  industry 
are  aware  of  these  added  benefits  of 
sound  value  engineering  actions. 
Managers  in  other  nations  are  also 


catching  on.  For  example,  in  a techni- 
cal paper  printed  in  the  February 
1967  issue  of  the  Journal  of  the  Royal 
Aeronautical  Society,  J.  R.  Ewans 
emphasized  the  weight  savings 
achieved  by  value  engineering.  Fifty- 
three  percent  of  the  value  engineer- 
ing proposals  at  British  Aircraft 
Corp.  had  a most  pleasing  result  of  a 
weight  reduction,  in  addition  to  the 
cost  reduction.  The  point  is  that,  in 
recent  years,  managers  in  other  na- 
tions have  realized  similar  profitable 
experiences  from  their  value  Engi- 
neering efforts. 


The  total  effectiveness  character- 
istics of  value  engineering  have  been 
presented  much  as  one  might  briefly 
describe  the  performance  characteris- 
tics of  an  airplane.  For  example,  the 
take-off  distance  is  X thbusand  feet, 
the  landirig  distance  is  X thousand 
feet,  the  sdTvice  ceiling  is  X thousand 
feet,  etc.  These  performance  charac- 
teristics are  important  but,  if  the  air- 
plane is  a bomber,  the  primary  con- 
cern is  whether  the  aircraft  can  de- 
liver the  bombs  on  the  target.  In 
Value  engineering  the  acid  test  is 
whether  the  cbhcept  can,  in  practice, 
satisfy  the  required  function  at  re- 
duced cost.  Does  it  deliver  cost  re- 
duction results?  The  answer  is  an  em- 
phatic yes. 

Value  Engineering  Results  in 
FY  1967 

Validated  value  engineering  cost 
reduction  results  in  FY  1967  again 
exceeded  the  established  FY  1967 
goal.  It  was  considered  that  the  FY 
1967  goal  was  a more  difficult  goal 
than  for  prior  years  because  previous 
years’  results  were  not  carried  over. 
The  actual  accomplishments  are 
shown  in  Figure  2.  These  reported 
savings  are  those  resulting  from  new 
actions  taken  during  FY  1967.  Those 
who  cooperated  are  to  be  congratu- 
lated for  the  contribution  made  by 
their  organizations  to  this  outstand- 
ing achievement.  Accomplishment  of 
savings  from  new  actions  generated 
in  FY  1967  was  $339  million  against 
a goal  of  $300  million.  When  adding 
the  estimated  cost  savings  to  be  real- 
ized in  FY  1968  and  FY  1969,  stem- 
ming from  these  new  FY  1967 
actions,  the  three-year  accomplish- 
ment totals  $609  million.  This  sum  ex- 
ceeds the  FY  1967  through  FY  1969 
goal  of  $419  million  by  $190  million. 

The  investment  made  in  terms  of 
our  efforts  has  produced  a substantial 
reward  for  DOD,  but  we  have  only 
begun  to  exploit  the  full  value  engi- 
neering potential. 

Contractor  Value  Engineering 
Change  Proposals 

The  Officer  of  the  Assistant  Secre- 
tary of  Defense  (Installations  and 
Logistics)  analyzes  savings  from  ap- 
proved contractor-initiated  value  en- 
gineering change  proposals  (VECPs) 
which  lead  to  a change  to  the  con- 


*VE  GOALS  FOR  FY  87  AND  ESTIMATED  RESULTANT  SAVINGS 
FROM  FY  67  ACTIONS  FOR  FY’s  68  AND  69 


FY 

67 

FY 

68 

FY 

69 

FY  67-69 

Goat 

Accomp. 

Goal 

Accomp. 

Goal 

Accomp. 

TOTAL 

Goal 

Accomp. 

ARMY 

♦102 

•63 

$30 

49 

$10 

25 

$142 

137 

NAVY 

69 

119 

21 

23 

7 

14 

97 

156 

AIR  FORCE 

117 

130 

35 

54 

12 

52 

164 

236 

DS  A 

12 

14 

3 

9 

1 

8 

16 

31 

TOTAL 

$300 

$326 

$89 

$135 

$30 

$99 

$419 

$560 

□ GOAL  CZ1  ACCOMPLISHED 


$ In  Millions 

* Supplemental  savings  report  forthcoming  because  of  backlog  in  process  of  audit  validation. 


Figure  2. 


VECPs  APPROVED 


FY  1966 

$ Value 

FY  1967 

$ Value 

Army 

435 

13.4 

354 

14.0 

Navy 

304 

8.2 

255 

4.3 

Air  Force 

210 

25.3 

138 

19.1 

Defense  Supply  Agency 

33 

0.2 

55 

1.1 

DOD  TOTAL 

982 

$47.1 

802 

$38.5 

$ — Estimated  value  in  millions  savings  to  the  DOD. 


Figure  3. 
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tract,  as  well  as  a savings  reported  in 
the  DOD  Cost  Reduction  Program. 
Results  from  these  analyses  indicate 
that  all  that  glitters  is  not  gold.  Re- 
viewing the  contribution  to  our  total 
value  engineering  savings,  generated 
by  defense  contractors  through  the 
VECP  route,  we  see  in  Figure  3 that 
savings  to  DOD  from  VECPs  in  FY 
1967  declined  in  numbers  and  dollars 
compared  to  FY  1966  results.  The 
total  reported  VECP  savings  to  the 
Government  in  FY  1967  was  $38.5 
million  compared  to  $47.1  million  in 
FY  1966. 

It  is  necessary  to  explain  the  $47.1 
million  in  VECP  savings  for  FY 
1966,  and  a figure  of  $36  million  that 
was  published  at  the  end  of  FY  1966. 
The  explanation  is  simply  that  $36 
million  was  reported  as  of  the  cutoff 
date  of  the  FY  1966  report,  but  did 
not  include  $11  million  in  savings 
from  FY  1966  value  engineering  ac- 
tions that  were  later  submitted  in  a 
supplemental  report.  Savings  of  $36 
million  had  been  published  but  later 
an  added  “dividend”  of  $11  million 
was  found.  The  decrease  in  number  of 
VECPs  from  982  in  FY  1966  to  802 
in  FY  1967  can  be  seen.  The  facts 
then  boil  down  to  a lesser  achieve- 
ment in  1967  than  in  1966. 

The  Class  I value  engineering  ac- 
tivity of  our  many  contractors  is  also 
monitored.  Each  high-dollar  Class  I 
VEICP,  submitted  with  total  esti- 
mated savings  of  $50,000  or  more  be- 
fore sharing,  is  reviewed  quarterly. 
This  review  gives  a good  indication  of 
those  contractors  who  have  been  mo- 
tivated to  do  effective  value  engineer- 
ing. It  also  gives  an  indication  of  the 
contractors  who  have  not  yet  been 
motivated  to  initiate  value  engineer- 
ing effort. 

To  briefly  analyze  some  results  of 
contractor  value  engineering  activity, 
Figure  4 indicates  FY  1967  results 
from  34  of  our  major  contractors  who 
produce  defense  systems  and  hard- 
ware. Eight  of  these  contractors,  as  a 
result  of  high-dollar  VECPs,  re- 
ported savings  to  DOD  amounting  to 
$21.3  million.  This  is  about  45  per- 
cent of  the  total  estimated  savings 
for  FY  1967  from  all  VECPs.  One  of 
these  contractors  produced  savings  to 
DOD  of  $5  million,  another  $4.5  mil- 
lion. The  contractors’  incentive  shar- 
ing of  these  top  VECP  producers 
ranged  from  approximately  $400,000 
to  $2  million.  Incentive  shares  to  con- 
tractors for  successful  VECPs  are 


ESTIMATED  SAVINGS  TO  DOD  FROM 
CLASS  I VECPs** 


SUBMITTED  BY 

EIGHT  MAJOR 

DOD  CONTRACTORS 

FY  1967 

Savings  to  the  DOD 

Contractor 

(Millions) 

1 

$ 5.0 

2 

4.5 

3 

3.0 

4 

2.7 

5 

2.0 

6 

1.8 

7 

1.2 

8 

1.1 

$21.3* 

* 45  percent  of  total  VECP  savings  to  the  DOD  in  FY  67. 

**  High  dollar  VECPs  with  estimated  total  savings  at  least  $50,000  before 

sharing. 

Source:  DOD  VECP  Reports — FY  67. 

Figure  4. 

MAJOR  CONTRACTORS  PRODUCING  NO  SAVINGS 

TO  THE  DOD  FROM  CLASS  1 VECPs* 

IN  FY  67 

Contract  Awards 

Contractor 

VECP  Savings  to  DOD  (Millions) 

1A 

$0 

$ 930. 

2A 

0 

792. 

3A 

0 

506. 

4A 

0 

337. 

5A 

0 

273. 

6A 

0 

233. 

7A 

0 

172. 

8A 

0 

150. 

Total 

$0 

$3,393. 

*High  dollar  VECP 
sharing. 

is  one  with  estimated 

savings  at  least  $50,000  before 

Source:  DOD  VECP  Reports — FY  67. 

Figure  5. 
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*HIGH  DOLLAR  CONTRACTOR  VECPS 
APPROVED  BY  MILITARY  DEPARTMENTS 
(34  MAJOR  DOD  CONTRACTORS) 

FY  1967 


Percent  of 


Military 

Depart- 

ment 

No. 

VECPs 

Approved 

Savings  to 
the  DOD 
(Millions) 

Contract 

Awards 

(Billions) 

Contract 

Awards 

Saved 

X 

47 

$ 3.3 

$ 6.0 

1/18  of  1% 

Y 

7 

2.5 

4.8 

1/19  of  1% 

Z 

30 

12.7 

2.7 

1/2  ofl% 

Totals 

84 

$18.5 

$13.5 

1/7  ofl% 

*A  VECP  with  total  estimated  savings  before  sharing  of  at  least  $50,000. 


Figure  6 


awarded  only  after  a greater  savings 
accrues  to  the  Government.  On  the 
average,  including  all  types  of  shar- 
ing arrangements,  the  VECP  dollar 
has  been  divided  70  cents  to  DOD  and 
30  cents  to  the  contractor. 

Looking  a bit  deeper,  in  Figure  5 it 
can  be  seen  that  in  contrast  to  the 
best  eight  contractor  VECP  per- 
formers, the  eight  poorest  per- 
formers, with  over  $3  billion  in  DOD 
business,  produced  exactly  zero  in 
high-dollar  VECP  results  last  year. 
How  much  unnecessary  cost  was  in- 
curred because  these  eight  contra- 
tors  alone  were  not  motivated  to  per- 
form in  the  Class  I VECP  area? 
Total  FY  1966  contract  awards  by 
the  Military  Departments  to  the  34 
contractors  studied  amounted  to 
about  $13.5  billion. 

From  another  perspective  of  VECP 
performance,  the  Military  Depart- 
ments approved  a total  of  84  high- 
dollar  VECPs  from  the  contractors 
studied.  Figure  6 shows  that  re- 
sultant savings  to  the  Government 
from  $13.5  billion  in  contract  awards 
were  $18.5  million. 

It  is  necessary,  then,  that  prin- 
cipal DOD  managers  wholeheartedly 
emphasize  value  engineering  in  their 
contracts  with  their  contractor  coun- 
terparts. Extraordinary  emphasis 
may  be  necessary  at  the  outset  to 
overcome  adverse  impressions  left  by 
months  of  neglect  or  lack  of  under- 
standing of  the  nature  and  mutual 
opportunities  presented  in  the  value 
engineering  program.  We  want  to  as- 
sure the  defense  contractor  that  we 
are  sincere  in  inviting  submittal  of 
sound  VECPs  for  thorough  consider- 


ation, we  will  give  prompt  inform- 
ative decisions,  and  we  are  truly  wil- 
ling to  authorize  incentive  payments 
where  earned.  We  realize  that  the 
contractor  must  be  assured  of  this 
fair  climate  for  risking  his  invest- 
ment in  proposal  costs  for,  after  all, 
when  his  proposal  is  disapproved,  he 
gets  nothing  for  his  investment. 

I n summary,  your  attention  has 
been  invited  to  the  total  effectiveness 
of  value  engineering  in  producing  sig- 
nificant collateral  benefits  in  addition 
to  cost  savings.  This  attribute,  as 
borne  out  by  the  AOA  value  engineer- 


George  E.  Fouch  has  been  Dep.  Asst. 
Secretary  of  Defense  (Equipment 
Maintenance  and  Readiness)  in  the 
Office  of  the  Asst.  Secretary  of  De- 
fense (Installations  and  Logistics) 
since  Dec.  1962.  He  has  had  many 
years  of  experience  in  production 
expediting  and  aircraft  maintenance, 
both  in  the  Government  and  in  indus- 
try. 


ing  study,  is  one  that  any  prudent 
manager  will  keep  in  mind. 

Information  on  the  validated  con- 
tribution of  the  FY  1967  value  engi- 
neering program  savings  to  DOD  has 
been  given  and  this  year’s  accom- 
plishment is  solid  evidence  that,  col- 
lectively, contractor  and  DOD  man- 
agers are  producing  increasing  value 
engineering  results. 

Management  of  and  participation 
in  the  DOD  value  engineering  effort 
is  a rewarding  and  enjoyable  experi- 
ence, and  the  methodology  is  a proven 
one.  The  results  are  measured  both  in 
dollars  and  added  benefits  in  the  ac- 
complishment of  our  prime  objective, 
namely,  the  effective  support  of  our 
combat  forces  in  the  field,  and  pro- 
gress is  followed  through  an  estab- 
lished DOD  quarterly  reporting  sys- 
tem. 

Who  has  yet  held  a management 
job  involving  a number  of  people  that 
is  always  easy  to  perform  with  high 
efficiency.  But  one  thing  is  certain.  If 
the  effort  is  not  made,  the  genuine 
satisfaction  of  joint  productive  re- 
sults will  never  be  realized. 


Aerospace  Center 
Approved  for 
USAF  Academy 

Plans  to  create  an  Aerospace  Edu- 
cation Center  at  the  Air  Force  Acad- 
emy have  been  approved  by  the  De- 
partment of  the  Air  Force. 

The  center  is  being  planned  by  the 
Air  Force  Academy  Foundation, 
founded  initially  by  a group  of  public 
spirited  Colorado  citizens  in  lieu  of  an 
Academy  alumni  group  during  the 
school’s  early  years. 

The  proposed  $8  million  Aerospace 
Education  Center  will  bring  together 
military  and  civilian  groups  to  study 
national  and  international  programs 
in  the  environments  of  air  and  space. 
The  facility  will  be  designed  to  meet 
the  specific  requirements  of  confer- 
ences, symposia,  seminars  and  simi- 
lar gatherings  and  will  accomodate 
up  to  1,000  persons. 

It  is  anticipated  that  start  of  con- 
struction may  be  possible  in  1969. 

When  completed  by  the  Academy 
Foundation,  the  center  will  be  turned 
over  to  the  Air  Force  for  operation 
under  guidance  of  the  Air  Force 
Academy  Aerospace  Education  Asso- 
ciation. 
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DEPARTMENT  OF  DEFENSE 

The  appointment  of  Maj.  Gen. 
Richard  P.  Klocko,  USAF,  as  Dir., 
Defense  Communications  Agency, 
with  concurrent  promotion  to  the 
grade  of  lieutenant  general,  became 
effective  Nov.  15. 

Dr.  Eberhardt  Rechtin  of  the  Jet 
Propulsion  Laboratory,  California  In- 
stitute of  Technology,  has  been  named 
Dir.  of  the  Advanced  Research  Proj- 
ects Agency  (ARPA).  He  succeeds 
Dr.  Charles  M.  Herzfeld  who  has 
accepted  a position  in  industry.  As 
Dir.  of  ARPA,  Dr.  Rechtin  will  be 
responsible  for  planning,  initiating 
and  directing  specific  research  and 
development  programs  as  assigned  by 
the  Dir.,  Defense  Research  and  En- 
gineering. 

DEPARTMENT  OF  THE  ARMY 

Brig.  Gen.  Wilson  R.  Reed,  for- 
merly Dep.  Secretary  of  the  General 
Staff,  Department  of  the  Army,  has 
assumed  command  of  the  Automatic 
Data  Field  Systems  Command,  Fort 
Belvoir,  Va.  He  replaces  Brig.  Gen. 
Roger  M.  Lilly  who  has  been  assigned 
as  Commanding  General,  2nd  Region, 
Army  Strategic  Communications  Com- 
mand, Richards-Gebaur  AFB,  Mo. 

Brig.  Gen.  Robert  B.  Terry  is  the 
new  Commanding  General,  U.  S. 
Army  Strategic  Communications  Com- 
mand, Pacific. 

New  assignments  in  the  Office  of 
the  Chief  of  Research  and  Develop- 
ment include  Col.  Walter  E.  Rafert, 
Asst.  Dir.  of  Developments;  Col.  Wil- 
bur H.  Vinson  Jr.,  Chief,  Nike-X  and 
Space  Div.;  and  Col.  John  J.  Doody, 
Chief,  Test  and  Evaluation  Branch, 
Management  and  Evaluation  Div. 

Edgewood  (Md.)  Arsenal  has  as- 
signed Dr.  Charles  A.  Reynolds  as 
its  first  Technical  Dir.  In  his  new  po- 
sition, Dr.  Reynolds  is  responsible 
for  the  technical  aspects  of  the  re- 
search, development,  engineering, 
quality  assurance,  manufacturing,  mo- 


ABOUT  PEOPLE 

bilization  planning  and  procurement 
program  of  Edgewood  Arsenal. 

Recent  assignments  at  the  U.  S. 
Army  Test  and  Evaluation  Command, 
Aberdeen  Proving  Ground,  Md.,  are: 
Col.  Raymond  E.  Johnson,  Dir.,  Avia- 
tion Materiel  Testing;  Col.  John  P. 
Wheeler,  Dir.,  Armor  Materiel  Test- 
ing; Col.  William  D.  Meara,  Chief, 
Test  Analysis  and  Operations  Office; 
and  Lt.  Col.  Robert  B.  Tully,  Chief, 
Infantry  Materiel  Testing  Directorate. 

DEPARTMENT  OF  THE  NAVY 

The  President  has  nominated 
VAdm.  Bernard  A.  Clarey,  who  has 
been  serving  as  Dir.  of  Navy  Pro- 
gram Planning,  for  appointment  to 
the  position  of  Vice  Chief  of  Naval 
Operations  and  promotion  to  the 
grade  of  admiral.  He  relieves  Adm. 
Horacio  Rivero  Jr.  who  has  been 
named  to  succeed  Adm.  Charles  D. 
Griffin  as  Commander  in  Chief,  Al- 
lied Forces,  Southern  Europe. 

RAdm.  Edwin  B.  Hooper,  formerly 
Commander,  Service  Force,  Pacific, 
has  been  designated  Asst.  Dep.  Chief 
of  Naval  Operations  (Logistics).  His 
replacement  in  the  Pacific  command 
is  RAdm.  Walter  V.  Combs  Jr. 

RAdm.  Leo  B.  McCuddin  has  been 
appointed  Commandant,  Twelfth  Na- 
District.  He  relieves  RAdm.  William 
H.  Groverman  who  has  been  serving 
as  both  Commandant  of  the  District 
and  Commander,  Western  Sea  Fron- 
tier. 

Capt.  George  R.  Shepard,  CEC, 
has  relieved  retiring  Capt.  Thomas 
E.  Barnett,  CEC,  as  Commanding 
Officer  of  the  Midwest  Div.,  Naval 
Facilities  Engineering  Command, 
Great  Lakes,  111. 

DEPARTMENT  OF  THE 
AIR  FORCE 

The  Air  Force  has  announced  the 
following  general  officer  promotions: 

To  major  general: 

Brig.  Gen.  William  B.  Martensen, 

Commander,  1st  Strategic  Aerospace 


Div.,  Vandenberg  AFB,  Calif.;  Brig. 
Gen.  Guy  H.  Goddard,  Dep.  Dir.  for 
Construction,  Office  of  Dep.  Chief  of 
Staff,  Programs  and  Resources,  Hq., 
USAF;  Brig.  Gen.  Joseph  R.  DeLuca, 
Dir.  of  Supply,  Air  Force  Logistics 
Command,  Wright-Patterson  AFB, 
Ohio;  and  Brig.  Gen.  William  G. 
Moore  Jr.,  Dir.,  Operational  Require- 
ments and  Development  Plans,  Office 
of  Dep.  Chief  of  Staff,  Research  and 
Development,  Hq.,  USAF. 

To  brigadier  general: 

Col.  Augustus  A.  Riemondy,  Dir., 
Materiel  Management,  Ogden  Air  Ma- 
teriel Area,  Hill  AFB,  Utah,  who  will 
assume  the  position  of  Dir.  of  Sup- 
ply and  Services,  Office  of  the  Dep. 
Chief  of  Staff,  Systems  and  Logistics, 
Hq,  USAF,  effective  Feb.  1;  Col. 
David  S.  Chamberlain,  Dep.  Chief  of 
Staff,  Civil  Engineering,  Tactical  Air 
Command,  Langley  AFB,  Va.;  Col. 
Archie  S.  Mayes,  Dep.  Chief  of  Staff, 
Civil  Engineering,  Pacific  Air  Forces, 
Hickam  AFB,  Hawaii;  and  Robert  A. 
Duffy,  Dep.  for  Reentry  Systems, 
Space  and  Missile  Systems  Organiza- 
tion, Norton  AFB,  Calif. 

In  Air  Force  Logistics  Command 
headquarters,  Brig.  Gen.  Robert  A. 
Berman  has  been  reassigned  from 
duty  as  Dep.  Dir.,  Maintenance  Engi- 
neering, to  Comptroller.  He  replaces 
Brig.  Gen.  Frederick  E.  Morris  Jr. 
who  was  named  Commander  of  the 
new  Advanced  Logistics  Systems  Cen- 
ter at  Wright-Patterson  AFB,  Ohio. 

Col.  Edwin  F.  Sweeney  has  been 
assigned  as  Dep.  Dir.  for  Technical 
Services,  Office  of  Space  Systems, 
Office  of  the  Secretary  of  the  Air 
Force. 

New  assignments  in  the  Air  Force 
Systems  Command  include:  Col.  Mar- 
vin E.  Carver,  Chief,  Flight  Test 
Div.,  Research  and  Development  Cen- 
ter, Griffis  AFB,  N.Y.;  Col.  Walter 
W.  Sanders,  Dep.  Dir.,  Communica- 
tions Satellite  Systems  Program  Of- 
fice, Space  and  Missile  Systems  Orga- 
nization, El  Segundo,  Calif.;  and  Col. 
Raymond  J.  Disher,  Commander,  Test 
Site  Office,  Patrick  AFB,  Fla. 
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Seminar  Schedule  Set 
for  Government  Property  Administrators 


Aviation-Electronics 
Conference  To  Be  Held 
at  Fort  Monmouth,  NJ. 

Scientists  and  engineers  have  been 
invited  by  the  Army  Electronics  Com- 
mand, Fort  Monmouth,  N.J.,  to  sub- 
mit papers  on  the  subject  of  aviation- 
electronics  for  inclusion  on  the  pro- 
gram of  a symposium  for  industry  to 
be  held  March  5-7,  1968,  at  Fort 
Monmouth,  N.J. 

The  three-day  conference  will  in- 
clude a briefing  on  the  research  and 
development  activities  of  the  Elec- 
tronics Command  and  will  feature  the 
presentation  of  selected  papers. 

Papers,  which  should  be  classified 
no  higher  than  Confidential,  will  be 
accepted  from  or  credited  to  non- 
profit institutions  only. 

A selection  committee,  consisting  of 
Electronics  Command  personnel,  will 
review  and  select  papers  for  presen- 
tation and  publication. 

Deadline  for  submission  of  papers 
is  Feb.  20. 

Information  about  the  conference 
or  about  details  concerning  the  sub- 
mission of  papers  can  be  obtained  by 
contacting : 

J.  F.  X.  Mannix 

Chief,.  Technical  Industrial  Liaison 
Office 

Headquarters,  Army  Electronics 
Command 

Fort  Monmouth,  N.J.  07703 

Phone  (201)  535-2240 


AVCOM  Publishes  Revised 
Purchasing  Guide 

The  U.S.  Army  Aviation  Materiel 
Command  (AVCOM),  St.  Louis,  Mo., 
has  published  a newly  revised  and 
updated  edition  of  its  information 
brochure,  “Doing  Business  with  AV- 
COM,” which  is  designed  for  use  by 
prospective  contractors. 

The  pamphlet  provides  a ready 
source  of  information  for  firms  which 
have  not  previously  held  government 
production  contracts  and  points  out 
the  numerous  opportunities  open  to 
qualified  business  concerns. 

The  27-page  booklet  can  be  ob- 
tained from  the  Army  Aviation  Ma- 
teriel Command,  Mart  Building,  12th 
and  Spruce  Streets,  St.  Louis,  Mo. 
63103. 


Three-day  seminars  for  instructing 
government  property  administrators 
have  been  scheduled  in  each  of  the 
Defense  Contract  Administration 
Services  Regions  (DCASRs)  of  the 
Defense  Supply  Agency.  The  seminars 
will  cover  recent  changes  in  the 
Armed  Services  Procurement  Regula- 
tion (ASPR)  relative  to  improved 
management  of  government-owned  in- 
dustrial property  used  for  defense 
contracts. 

Although  these  seminars  are  being 
conducted  primarily  to  train  govern- 
ment property  administrators,  con- 
tractor personnel  are  being  afforded 
the  opportunity  to  attend  the  semi- 
nars. 

Seminars  have  already  been  held  in 
San  Francisco,  Los  Angeles,  Boston 
and  New  York.  Following  is  the 
schedule  of  upcoming  seminars: 

Jan.  8-10,  1968 

DCASR  Philadelphia 
2800  S.  20th  St. 

Philadelphia,  Pa.  19101 

Jan.  22-24,  1968 
DCASR  Atlanta 
3100  Maple  Drive  NE 
Atlanta,  Ga.  30305 

Feb.  5-7,  1968 
DCASR  Cleveland 
1367  E.  Sixth  St. 

Cleveland,  Ohio  44114 

Feb.  19-21,  1968 
DCASR  St.  Louis 
1136  Washington  Ave. 

St.  Louis,  Mo.  63101 

March  4-6,  1968 
DCASR  Dallas 
500  S.  Ervay  St. 

Dallas,  Tex.  75201 

March  18-20,  1968 

DCASR  Chicago 

O’Hare  International  Airport 

P.O.  Box  8758 

Chicago,  111.  60666 


March  27-29,  1968 
DCASR  Detroit 
1580  E.  Grand  Blvd. 

Detroit,  Mich.  48211 

The  revised  regulation  provides  for 
separation  and  clear  identification  of 
the  responsibilities  of  contractors  and 
government  property  administrators. 
In  the  future,  each  contractor  will 
have  written  into  his  contract  exact- 
ing requirements  for  receiving,  ac- 
counting for,  maintaining  and  dispos- 
ing of  government-owned  equipment 
or  materials  for  a defense  contract. 
For  government  property  administra- 
tors, the  regulation  outlines  an  effi- 
cient systematic  basis  for  surveying 
and  evaluating  a contractor’s  prop- 
erty control  system. 

Defense  contractors,  who  want 
more  information  on  these  seminars, 
may  contact  the  Chief,  Industrial  Ma- 
terials Support  Division,  in  the  near- 
est DCASR  office.  Names  and  tele- 
phone numbers  are  as  follows: 

Anthony  Welsh 
DCASR  Philadelphia 
Phone:  (215)  271-3571 

Henry  Richter 

DCASR  Atlanta 

Phone:  (404)  261-7310,  Ext.  466 

Robert  Goring 
DCASR  Cleveland 
Phone:  (216)  522-5394 

Raymond  Fancher 

DCASR  St.  Louis 

Phone:  (314)  AMhurst  8-6373 

Clifford  Hamilton 
DCASR  Dallas 

Phone:  (214)  Riverside  9-2376 

Leroy  Anderson 
DCASR  Chicago 

Phone:  (312)  694-3031,  Ext.  2244 

Jay  Iskow 
DCASR  Detroit 

Phone:  (313)  923-0100,  Ext.  491 
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SELECTED  DEFENSE  DEPARTMENT  ECONOMIC  INDICATORS 
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MEETINGS  AND  SYMPOSIA 


~ jrfc  - d m 

JANUARY 

Seminar  on  Strain  Gage  Techniques, 
Jan.  8-12,  University  of  Miami,  Coral 
Gables,  Fla.  Co-sponsors:  University 
of  Miami  and  the  Society  for  Ex- 
perimental Stress  Analysis.  Contact: 
Dir.,  Professional  Education,  Div.  of 
Continuing  Education,  P.  0.  Box  8005, 
University  of  Miami,  Coral  Gables, 
Fla.  33124. 

Fifth  Conference  on  Symmetry 
Principles  at  High  Energy,  Jan.  24- 
26,  University  of  Miami,  Coral 
Gables,  Fla.  Sponsor:  Air  Force  Of- 
fice of  Aerospace  Research.  Contact: 
Capt.  D.  R.  Lehman,  Air  Force  Office 
of  Scientific  Research,  1400  Wilson 
Blvd.,  Arlington,  Va.  22209,  Phone 
(202)  OXford  4-5581. 

Conference  on  Methodologies  of 
Pattern  Recognition,  Jan.  24-26,  Uni- 
versity of  Hawaii,  Honolulu,  Hawaii. 
Sponsor:  Air  Force  Office  of  Aero- 
space Research.  Contact:  Mrs.  R.  W. 
Swanson,  Air  Force  Office  of  Scien- 
tific Research  (SRI),  1400  Wilson 
Blvd.,  Arlington,  Va.  22209,  Phone 
(202)  OXford  4-5407. 

International  Conference  on  System 
Sciences,  Jan.  29-31,  University  of 
Hawaii,  Honolulu,  Hawaii.  Sponsor: 
Air  Force  Office  of  Aerospace  Re- 
search. Contact:  Maj.  Paul  J.  Daily, 
Air  Force  Office  of  Scientific  Re- 
search (SRMA),  1400  Wilson  Blvd., 
Arlington,  Va.  22209,  Phone  (202) 
OXford  5-5261. 

APRIL 

Second  National  Conference  on 
Space  Maintenance  and  Extra-Vehicu- 
lar  Activities,  April  (date  undeter- 
mined), Las  Vegas,  Nev.  Co- 
sponsors: Air  Force  Aero  Propulsion 
Laboratory,  LTV,  Inc.,  and  National 
Aeronautics  and  Space  Administra- 
tion. Contact:  Mr.  Clodfelter,  Air 

Force  Aero  Propulsion  Laboratory 
(APFT),  Wright-Patterson  AFB, 
Ohio  45433,  Phone  (513)  257-1110, 
Ext.  55875. 

International  Conference  on  Light 
Scattering  Spectra  in  Solids,  April 
(date  undetermined),  U.  S.  Army 

Defense  Industry  Bulletin 


Research  Offiee-Durham,  Durham, 
N.  C.  Sponsor:  U.  S.  Army  Research 
Offiee-Durham.  Contact:  Dr.  Charles 
Boghosian,  Physics  Div.,  U.  S.  Army 
Research  Offiee-Durham,  Box  CM, 
Duke  Station,  Durham,  N.  C.  27706, 
Phone  (919)  286-2285,  Ext.  34. 

Symposium  on  the  Structure  of 
Low  Medium  Mass  Nuclei,  April 
(date  undetermined),  University  of 
Kansas,  Lawrence,  Kan.  Co-sponsors: 
Air  Force  Aerospace  Research  Lab- 
oratories, University  of  Kansas  and 
North  Carolina  State  University. 
Contact:  Dr.  G.  I.  Harris,  Aerospace 
Research  Laboratories  (ARP), 
Wright-Patterson  AFB,  Ohio  45433. 
Phone  (513)  255-3613. 

Photochemistry  and  Radiation 
Chemistry  Symposium,  April  (date 
and  location  undetermined).  Co-spon- 
sors: U.  S.  Army  Natick  Labora- 
tories and  National  Academy  of  Sci- 
ences-National  Research  Council  Ad- 
visory Board.  Contact:  Dr.  E.  Hayon, 
Head,  Physical  Chemistry  Labora- 
tory, U.  S.  Army  Natick  Labora- 
tories, Natick,  Mass.  01760,  Phone 
(617)  653-1000,  Ext.  137. 

Symposium  on  the  Topics  of  Fluids 
and  Plasmas,  April  16-18,  Waldorf- 
Astoria  Hotel,  New  York,  N.  Y. 
Sponsor:  Air  Force  Office  of  Aero- 
space Research.  Contact:  Lt.  Col. 
Robert  B.  Kalisch,  Air  Force  Office 
of  Scientific  Research,  1400  Wilson 
Blvd,  Arlington,  Va.  22209,  Phone 
(202)  OXford  4-5518. 

Fifth  Symposium  on  Remote  Sens- 
ing of  Environment,  April  16-18, 
University  of  Michigan,  Ann  Arbor, 
Mich.  Co-sponsors:  Air  Force  Office 
of  Aerospace  Research,  Office  of 
Naval  Research  and  the  Department 
of  Agriculture.  Contact:  C.  E. 

Molineux,  Air  Force  Cambridge  Re- 
search Laboratories  (CRJT),  L.  G. 
Hanscom  Field,  Bedford,  Mass. 
01730,  Phone  (617)  274-6100,  Ext. 
3620. 

Annual  Frequency  Control  Sympo- 
sium, April  22-24,  Shelburne  Hotel, 
Atlantic  City,  N.  J.  Sponsor:  Elec- 
tronic Components  Laboratory,  U.  S. 
Army  Electronics  Command.  Con- 
tact: M.  F.  Timm,  Electronics  Com- 


ponents Laboratory  (AMSEL-KL- 
ST),  U.  S.  Army  Electronics  Com- 
mand, Fort  Monmouth,  N.J.  07703, 
Phone  (201)  535-2826  or  535-1728. 

MAY 

Second  International  Conference  on 
Vacuum  Ultraviolet  Radiation  Phys- 
ics— Interaction  with  Solids,  May 
1-3,  Gatlinburg,  Tenn.  Co-sponsors: 
U.  S.  Army  Research  Offiee-Durham 
and  Office  of  Naval  Research.  Con- 
tact: Dr.  Robert  Mace,  Dir.,  Physics 
Div.,  U.  S.  Army  Research  Offiee- 
Durham,  Box  CM,  Duke  Station,  Dur- 
ham, N.  C.  27706,  Phone  (919)  286- 
2285. 

Fifth  National  Colloquium  on  In- 
formation Retrieval,  May  3^1,  Uni- 
versity of  Pennsylvania,  Philadelphia, 
Pa.  Co-sponsors:  Moore  School  of 

Electrical  Engineering,  University  of 
Pennsylvania;  Institute  of  Electrical 
and  Electronic  Engineering;  Special 
Interest  Group  on  Information  Re- 
trieval, American  Documentation  In- 
stitute; Association  for  Computing 
Machinery;  and  Frankford  Arsenal. 
Contact:  George  Schecter,  Chief,  Ob- 
jectives Analysis  Office,  Frankford 
Arsenal,  Philadelphia,  Pa.  19137, 
Phone  (215)  JE  5-2900  Ext.  3219. 

Fourth  Internation  Conference  on 
Universal  Aspects  of  Atmospheric 
Electricity,  May  12-18,  Tokyo, 
Japan.  Co-sponsors:  Air  Force  Cam- 
bridge Research  Laboratories,  Office 
of  Naval  Research  and  the  National 
Science  Foundation.  Contact:  Capt. 
J.  H.  Shock,  Air  Force  Cambridge 
Research  Laboratories  (CRTE),  L.  G. 
Hanscom  Field,  Bedford,  Mass. 
01730,  Phone  (617)  274-6100,  Ext. 
3636. 

Second  International  Meeting  on 
Silicon  Carbide,  May  14-16,  Pennsyl- 
vania State  University,  University 
Park,  Pa.  Co-sponsors:  Air  Force 
Cambridge  Research  Laboratories, 
Pennsylvania  State  University  and 
Carborundum  Co.  Contact:  C.  E. 

Ryan,  Air  Force  Cambridge  Research 
Laboratories  (CRWF),  L.  G.  Hans- 
com Field,  Bedford,  Mass.  01730, 
Phone  (617)  274-6100,  Ext.  2234. 
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Telephone:  Area  Code  202,  Oxford  plus  extension 


Defense  Procurement 
Circulars 


Distribution  of  Defense  Pro- 
curement Circulars  is  made 
automatically  by  the  U.  S.  Gov- 
ernment Printing  Office  to 
subscribers  of  the  Armed 
Services  Procurement  Regulation 
(ASPR). 


Defense  Procurement  Circular  No. 

56,  Oct.  6,  1967.  (1)  ASPR  Section 
I,  Part  7,  Small  Business  Concerns. 

(2)  Preparation  of  DD  Forms  250. 

(3)  Status  Report  of  Defense  Pro- 
curement Circulars. 

Defense  Procurement  Circular  No. 

57,  Nov.  30,  1967.  (1)  Defense  Pro- 

curement Circulars.  (2)  Prompt  Pay- 
ment to  Contractors.  (3)  Material 
Inspection  and  Receiving  Reports.  (4) 
Revised  Audit  Clauses.  (5)  Public 
Law  87-653.  (6)  Employment  of 

Disadvantaged  Persons  in  Sections  of 
Concentrated  Unemployment  or  Un- 
deremployment. (7)  Equal  Employ- 
ment Opportunity. 


Research  Reports 


Authorized  DOD  contractors 
and  grantees  may  obtain  these 
documents  without  charge  from 
Defense  Documentation  Center 
Cameron  Station 
Alexandria,  Va.  22314 

Others  may  purchase  these 
documents  at  a price  of  $3  each 
(microfiche  65  cents),  unless 
otherwise  indicated,  from: 

Clearinghouse  for  Federal  and 
Scientific  Information 
Department  of  Commerce 
Springfield,  Va.  22151 


A Redundant-Force  Method  for  the 
Inelastic  Analysis  of  Mechanically 
Fastened  Joints.  North  American 
Aviation,  Inc.,  for  the  Navy,  Jan. 
1967,  74  p.  Order  No.  AD-  656  057. 

Stress-Corrosion  Cracking  Resist- 
ance of  an  18NI  200  Grade  Marag- 
ing  Steel  Base  Plate  and  Weld.  Naval 


BIBLIOGRAPHY 


Research  Laboratory,  Washington, 
D.  C.,  March  1967,  13  p.  Order  No. 
AD  654  161. 

Reliability  Test  Program  of  Ul- 
trasonic Face  Down  Bonding  Tech- 
nique. Univac  Div.  of  Sperry  Rand 
Corp.  for  the  Air  Force,  June  1967, 
94  p.  Order  No.  AD  655  781. 

Optimal  Control  of  Distributed 
Parameter  Chemical  Reactors. 
Northwestern  University  for  the 
Navy  and  National  Science  Founda- 
tion, July  1967,  111  p.  Order  No.  AD 
655  468. 

Electrochemical  Carbon  Dioxide 
Sensor.  Ionics,  Inc.,  for  the  Air  Fodce, 
May  1967,  55  p.  Order  No.  AD  655 

936. 

Investigation  of  an  Integrated  Car- 
bon Dioxide-Reduction  and  Water- 
Electrolysis  System.  Battelle  Me- 
morial Institute  for  the  Air  Force, 
April  1967,  74  p.  Order  No.  AD  655 

937. 

Immobilized  Liquid  Membranes  for 
Continuous  Carbon  Dioxide  Removal. 

General  Electric  Co.  for  the  Air 
Force,  June  1967,  49  p.  Order  No. 
AD  656  785. 

Migration  of  Flexible  Packaging 
Components  into  Foods.  The  Pills- 
bury  Co.  for  the  Army,  June  1966, 
61  p.  Order  No.  AD  640  522. 

Crystal  Growth  Studies  of  the  Al- 
kali Metals,  the  Rare  Earths,  and 
Cobalt.  Virginia  Institute  for  Scien- 
tific Research  for  the  Air  Force,  Aug. 
1967,  103  p.  Order  No.  AD  657  053. 

Mechanism  of  Fatigue  of  Copper  at 
Interfaces.  Columbia  University  for 
the  Air  Force,  May  1967,  144  p. 
Order  No.  AD  656  427. 

Anodic  Behavior  of  Titanium  and 
Its  Alloys  in  Sulfuric  Acid.  U.  S. 
Army  Materials  Research  Agency, 
Watertown,  Mass.,  May  1967,  25  p. 
Order  No.  657  557. 

Instability  of  Titanium  and  Ti/ 
6A1/4V  Alloy  at  Room  Tempera- 
ture. Columbia  University  for  the 
Navy,  Air  Force  and  Advanced  Re- 
search Projects  Agency,  April  1967, 
20  p.  Order  No.  AD  652  574. 

Strength  and  Ductility  of  7000 
Series  Wrought  Aluminum  Alloys  as 
Affected  by  Ingot  Structure.  Pitman- 


Dunn  Research  Laboratories,  Frank- 
ford  Arsenal,  Philadelphia,  Pa.,  Feb. 
1967,  33  p.  Order  No.  AD  651  929. 

A Study  of  Methods  to  Measure  the 
Effects  of  a Contaminated  Atmos- 
phere on  the  Transmission  of  a High 
Energy  Laser  Beam.  AVCO  Missiles, 
Space  and  Electronics  Group,  Wil- 
mington, Mass.,  for  the  Army,  May 
1967,  153  p.  Order  No.  AD  654  786. 

The  Stimulated  Raman  Effect.  Har- 
vard University  for  the  Navy,  April 
1967,  110  p.  Order  No.  AD  654  536. 

Investigation  of  Electron  Beam 
Processing  of  Aluminum  Oxide  and 
Related  Materials.  Materials  Re- 
search Corp.,  Orangeburg,  N.Y.,  for 
the  Air  Force,  Dec.  1966,  110  p.  Order 
No.  AD  656  769. 

Investigation  of  the  Variables  Con- 
trolling the  Flux  Growth  of  High 
Quality  Laser  Crystals.  American 
Science  and  Engineering,  Cambridge, 
Mass.,  for  the  Air  Force,  March  1967, 
140  p.  Order  No.  AD  655  388. 

A Bibliography  of  Laser  Applica- 
tions. Air  Force  Cambridge  Research 
Laboratories,  Bedford,  Mass.,  April 
1967,  46  p.  Order  No.  655  774. 

Resistance  of  Flexible  Packaging 
Materials  to  Penetration  by  Microbial 
Agents.  FMC  Corp.  for  the  Army, 
April  1967,  73  p.  Order  No.  651  493. 

External  Burning  in  Supersonic 
Streams.  Johns  Hopkins  University 
Applied  Physics  Laboratory  for  the 
Navy,  May  1967,  132  p.  Order  No. 
655  460. 

External  Burning  Ramjets  Prelimi- 
nary Feasibility  Study.  Johns  Hop- 
kins University  Applied  Physics  Lab- 
oratory for  the  Navy,  March  1967, 
93  p.  Order  No.  AD  655  459. 

Desulfurization  of  Liquid  Hydro- 
carbon Fuel  for  Fuel  Cells.  United 
Aircraft  Corp.  for  the  Army,  April 
1967,  47  p.  Order  No.  AD  657  685. 

Variable  Parameter  Power  Source. 
Naval  Air  Development  Center, 
Johnsville,  Pa.,  June  1967,  26  p. 
Order  No.  AD  655  440. 

The  Thermal  Reaction  Battery. 
Electrolytes  from  the  Pyrolysis  of 
Oxime  Derivatives.  U.  S.  Army  Ma- 
teriel Command,  Washington,  D.  C., 
June  1967,  29  p.  Order  No.  AD  655 
843. 
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FROM  THE  SPEAKERS  ROSTRUM 


Address  by  Lt.  Gen.  Jack  J.  Catton, 
USAF,  Dep.  Chief  of  Staff,  Programs 
and  Resources,  Hq.,  USAF,  to  Old 
Crows  Convention  ( an  association  of 
electronic  warfare-oriented  individ- 
uals) Washington,  D.C.,  Sept  27, 
1967. 

Electronic 
Warfare  in 
the  Air  Force 

. . . After  World  War  II,  there  was 
almost  a total  lack  of  interest  and 
activity  in  electronic  warfare  (EW). 
Consequently,  most  of  the  Old  Crows 
flew  away ! The  impact  of  that  mass 
migration  on  our  military  capability 
was  little  short  of  disastrous.  The 
trans-  and  post-Korean  efforts  to  re- 
constitute an  EW  capability  in  the  Air 
Force — as  well  as  in  the  other  Serv- 
ices— were  both  painful  and  expensive. 
Had  circumstances  in  Korea  been 
otherwise,  our  lack  of  EW  might  have 
proven  fatal.  I think  it  important 
that  we  do  not  permit  the  Crows  to 
fly  away  again. 

I visualize  two  factors  which  may 
serve  to  prevent  this  reservoir  of  ir- 
replaceable talent  and  experience  from 
dissipating  again.  First,  there  is  a 
growing  awareness  of  the  extent  to 
which  successful  application  of  aero- 
space power  is  absolutely  dependent 
upon  a comprehensive  and  viable  EW 
program.  Certainly  the  pendulum  of 
interest  has  swung  from  ignorance 
and  apathy  to  what  might  be  called 
an  acute  sense  of  awareness.  The 
second  factor,  which  I hope  will  pre- 
serve EW  talent,  is  the  association 
of  Old  Crows  itself.  Indeed,  it  may 
be  that  your  group  will  become  the 
predominant  factor  when  the  current 
conflict  in  Southeast  Asia  draws  to 
its  conclusion.  It  was  the  lack  of  a 
sense  of  immediacy  which  permitted 
our  EW  skills  to  dissipate  in  the  first 
instance.  We  all  know  this  sense 
of  urgency  will  diminish  as  the  im- 
petus or  armed  conflict  diminishes;  as 
the  military  interest — expressed  in 


grants  and  contracts — declines;  as 
the  spotlight  swings  to  other  mani- 
festations of  public  need.  When  that 
time  comes — as  inevitably  it  will — 
this  association  may  well  be  called 
upon  to  serve  as  the  rallying  point 
to  preserve  the  scientific  and  techno- 
logical base  upon  which  to  build  when 
the  need  again  arises. 

A strong  information  and  technical 
base  is  absolutely  essential  to  a seg- 
ment of  electronics  as  dynamic  as  EW. 
Such  a base  did  not  exist  when  we 
began  our  frantic  reconstruction  for 
the  Korean  conflict.  Those  were  try- 
ing days.  At  one  time  the  Air  Force 
could  identify  less  than  25  officers 
with  the  required  background  in  EW. 
Those  few  people  and  some  ware- 
houses of  surplus  equipment  were 
about  all  we  had  to  work  with.  But 
time  was  on  our  side  fortunately — 
time,  and  an  opponent  either  unwill- 
ing or  unable  to  employ  EW  to  any 
marked  degree. 

Later  we  were  able  to  reconstitute 
the  basic  EW  capability  in  the  Stra- 
tegic Air  Command  (SAC),  but  it 
took  a lot  of  time,  effort  and  a great 
deal  of  money.  Much  of  it  was  a do- 
it-yourself  effort,  utilizing  World  War 
II  equipment.  It  was  a monumental 
effort,  but  a successful  one.  That 
was  the  era  when  our  national  policy 
was  based  principally  on  massive  re- 
taliation. Consequently,  the  funds 
available  for  EW  within  the  Air 
Force  were,  by  and  large,  reserved 
for  the  bombers  of  SAC.  There  were 
a few  folks  in  the  fighter  aircraft 
business  who  stood  reproachfully  on 
the  sidelines  and  complained  of  this 
imbalance,  but  they  were  few  in  num- 
ber and  their  protests  were  largely 
unheeded.  Additionally,  the  EW  needs 
of  the  Tactical  Air  Command  (TAC) 
were  unclear  and  the  command  was 
not  too  sure  of  its  specific  needs. 

Thus  it  came  as  no  particular  shock 
to  some  of  us,  when  Southeast  Asia 
operations  exposed  a deficient  EW 
capability  in  our  tactical  aircraft. 
Mr.  John  Q.  Citizen  regards  the  con- 
flict in  South  Vietnam  as  a primitive 
struggle,  characterized  by  rice  pad- 
dies, bamboo  stakes,  tunnels,  sampans, 


etc.  He  has  been  told  about  the  air 
war  in  North  Vietnam.  He  knows 
about  the  heavy  anti-aircraft  fire 
around  Hanoi,  and  he  has  certainly 
read  a great  deal  about  the  surface- 
to-air  missiles  (SAMs)  we  have  en- 
countered. He  has  been  told  that  our 
aircraft  loss  ratios  have  been  decreas- 
ing steadily,  and  he  may  be  vaguely 
aware  that  the  SAMs  are  not  nearly 
so  effective  as  the  Russians  and  North 
Vietnamese  might  hope.  But  I doubt 
that  he  fully  appreciates  the  reasons 
for  the  low  effectiveness  of  those  mis- 
siles. 

Importance  of 
Electronic  Warfare 
in  Vietnam 

It  turns  out  that  not  everybody  is 
crawling  around  the  jungle  in  black 
pajamas.  We  are  engaged  in  a contest 
with  an  intelligent  enemy  who  pos- 
sesses extremely  sophisticated  and 
complicated  electronic  equipment,  and 
who  knows  how  to  expoit  it  to  the 
maximum.  Security  has  permitted  us 
to  reveal  that  the  low  loss  rate  to 
SAMs  results  from  more  than  just 
skillful  flying. 

It  has  been  acknowledged  that  our 
EW  has  also  been  more  than  a little 
successful  against  radar  directed  anti- 
aircraft fire.  Again  security  does  not 
permit  us  to  discuss  even  more  dra- 
matic evidence  of  the  nature  of  this 
EW  battle.  But  it  goes  on  daily,  and 
it  is  no  secret  to  you  that  EW  is 
being  employed  more  extensively  to- 
day in  Southeast  Asia  than  in  any 
previous  conflict.  It  is  also  no  secret 
to  most  of  you  that  the  tactical  air- 
craft, which  are  conducting  these 
daily  electronic  duels,  were  not  prop- 
erly equipped  for  this  electronic  battle 
when  the  conflict  began. 

Tactical  fighter-bomber  aircraft  ini- 
tially had  literally  no  EW  capability. 
Crash  projects  were  begun  once  again, 
under  conditions  closely  approxi- 
mating the  situation  we  experienced 
during  Korea.  We  encountered  all 
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kinds  of  problems.  Not  the  least  of 
these  was  the  initial  reaction  of  the 
pilots  when  we  proposed  hanging  any- 
thing onto  the  aircraft  which  could  not 
be  consumed  in  the  engine  or  dropped 
on  the  enemy.  This  is  no  longer  a 
problem.  Further,  we  discovered  that 
the  designers  of  fighter  aircraft  had 
failed  to  seriously  consider  EW.  There 
is  not  one  type  of  tactical  aircraft, 
operating  in  Southeast  Asia  today, 
which  was  designed  originally  with 
sufficient  attention  to  the  require- 
ments of  EW.  In  fact,  the  F-lll,  soon 
to  be  operational,  is  the  first  tactical 
aircraft  to  incorporate  provisions  for 
EW  in  its  basic  design. 

My  point  is  that  we  found  ourselves 
unprepared  for  EW  operations  at  the 
outset  of  the  conflict.  As  with  World 
War  II  and  again  in  Korea,  we  have 
experienced  the  hasty  improvisation 
of  hardware,  expensive  aircraft  modi- 
fications in  terms  of  both  dollars  and 
degraded  performance,  short-fuze  de- 
velopment and  production  contracts, 
etc.  However,  the  situation  was  not 
entirely  identical  to  that  of  Korea. 
For  one  thing,  in  the  intervening 
years,  we  have  invested  heavily  in 
EW  research  and  development  efforts, 
although  much  of  these  were  directed 
toward  bomber  aircraft. 

Problems 
of  the 
R&D  Effort 

However,  this  substantial  invest- 
ment in  research  and  development 
has  not  proved  as  beneficial  as(  one 
might  reasonably  expect.  There  are 
at  least  two  underlying  problems 
which  tend  to  limit  the  effectiveness 
of  the  research  and  development  ef- 
fort. I want  to  discuss  them  briefly, 
because  it  is  important  that  you 
understand  the  difficulties  which  con- 
front us.  I think  the  solutions  are  as 
likely  to  come  from  the  field  and  in- 
dustry as  they  are  to  develop  within 
the  Pentagon.  The  first  problem  is 
the  difficulty  of  converting  promising 
developmental  efforts  into  large-scale 
production.  We  share  this  deficiency 
with  a large  portion  of  the  electronics 
industry.  General  Latta — another  good 
friend  of  the  Crows — discussed  one 
aspect  of  this  production  problem  in 


a recent  speech  to  the  Armed  Forces 
Communications-Electronics  Associa- 
tion (AFCEA).  He  suggested  that 
too  large  a segment  of  the  electronics 
industry  was  preoccupied  with  solv- 
ing the  problems  of  tomorrow,  rather 
than  the  problems  of  today.  The  theme 
of  the  AFCEA  convention  was  “the 
best  is  yet  to  come.”  While  this  is 
indeed  a noble  theme,  some  needs  are 
so  urgent  today  that  we  may  be  un- 
able to  wait  for  the  promise  of  a 
better  tomorrow.  The  search  for  the 
“best”  may  well  preclude  attainment 
of  the  “better.” 

We  need,  I think,  to  concentrate  on 
doing  today  what  can  be  done  today. 
We  need,  first  and  foremost,  to  ob- 
tain a basic  EW  capability  in  every 
tactical  aircraft  which  might  con- 
ceivably be  employed  in  Southeast 
Asia  or  in  any  other  crisis  manage- 
ment role  this  country  may  be  forced 
to  confront  in  the  future.  Industry 
can  make  a major  contribution  here 
through  renewed  emphasis  on  the  pro- 
duction rather  than  on  development. 

Let  me  hasten  to  add  that  the  diffi- 
culty of  transition  from  development 
to  production  cannot  be  laid  entirely 
at  the  doorstep  of  industry.  This 
brings  me  to  the  second  of  the  two 
problems.  I wish  to  spend  a few  mo- 
ments on  this  problem  because  the 
solution,  if  there  is  one  to  be  found, 
may  come  from  industry,  the  univer- 
sities, or  the  institutes. 

Our  problem  concerns  the  difficulty 
in  determining,  documenting  and  pre- 
senting the  effectiveness  of  EW  in  the 
cost-effectiveness  equation.  We  need 
your  assistance  here,  and  we  need  it 
badly.  The  difficulty  lies  on  the  effec- 
tiveness side  of  the  cost-effectiveness 
equation. 


Lt.  Gen.  Jack  J.  Catton,  USAF 


Electronic 
Warfare  in  the 
Cost-E  ffectiveness 
Equation 

No  one  suggests  that  quantification 
of  the  effects  of  EW  on  a resourceful 
and  capable  opponent  will  be  an  easy 
task.  Some  very  knowledgeable  peo- 
ple have  stated  that  it  may,  in  fact, 
be  impossible.  Nonetheless,  it  is  be- 
coming increasingly  difficult  to  com- 
pete for  funds  in  the  Pentagon  unless 
a proposal  is  based  on  something 
more  substantive  than  intuition,  hope, 
or  faith.  In  this  regard,  I would  like 
to  see  some  type  of  standard  system 
of  factors  which  could  be  used  to 
quantify  EW  results  in  such  a manner 
that  the  effectiveness  of  a given  EW 
system  could  be  compared  to  that  of 
another.  This  would  be  of  immense 
help  to  our  budgeteers  and  program- 
mers who  often  make  these  kinds  of 
decisions  in  the  defense  of  EW  pro- 
grams, without  possessing  a thorough 
technical  background.  . . . 

EW  capability  is  now  a major  fac- 
tor in  the  design  of  a new  weapon 
system  and  has  a pronounced  effect, 
not  only  on  the  cost  and  the  perform- 
ance of  a weapon  system  but  on  the 
total  numbers  to  be  bought. 

The  design  considerations  for  fu- 
ture aircraft  are  no  longer  restricted 
to  such  factors  as  range,  altitude  and 
speed.  A major  concern  now  is  pene- 
trability— the  ability  to  get  to  the 
target  at  all.  Penetrability,  in  this 
era  of  the  sophisticated  defense  mis- 
sile and  command/control  systems, 
becomes  largely  a matter  of  EW. 

If  EW  is  to  receive  appropriate 
consideration  in  this  time  of  tighten- 
ing budgets,  with  so  many  competitors 
for  the  dollar,  our  proposals  must 
withstand  the  rigid  scrutiny  of  cost 
effectiveness.  It  follows  that  we  must 
find  a more  suitable  measure  of  per- 
formance, one  that  permits  wide  ap- 
plication and  ease  of  understand- 
ing. . . . 

This  search  for  a better  handle  on 
cost  effectiveness  of  EW  is  not  just  a 
peculiarity  of  current  Office  of  the 
Secretary  of  Defense  management,  as 
has  been  suggested  in  the  press  from 
time  to  time.  We  in  the  Air  Force, 
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and  I’m  confident  I speak  for  the  other 
Services  as  well,  grow  increasingly 
concerned  over  the  potential  impact 
of  EW  on  the  design,  the  size,  the 
cost,  and  the  employment  of  future 
weapon  systems.  We  absolutely  must 
obtain  some  relevant  measure  of  ef- 
fectiveness if  responsible  decisions 
and  judgments  are  to  be  made.  We 
ask  you  to  help  us  solve  this  prob- 
lem— one  which  may  well  be  the  most 
significant  EW  problem  today.  . . . 

In  closing  I am  reminded  of  the 
phrase  that  Sir  Winston  Churchill 
used  in  probably  the  first  public  com- 
mendation of  EW.  “The  war  of 
wizards,”  he  called  it.  Here  was  a 
man  who  understood  the  larger  as- 
pects of  EW  and  its  ultimate  impor- 
tance. I suspect  he  might  indorse  the 
continuing  efforts  to  make  the  Old 
Crows  a viable  and  truly  professional 
society. 

It  is  a sort  of  Churchillian  wisdom 
that  can  be  applied  to  EW  problems 
of  the  past,  present  and  future;  for 
this  was  a man  who  could  draw  mean- 
ingfully from  the  traditions  of  his- 
tory as  a basis  for  progress.  I think 
the  rich  and  colorful  history  of  the 
Crows  can  also  serve  you  in  a mean- 
ingful way  as  you  assume  your  role 
in  the  future. 


Address  by  Maj.  Gen.  Walter  E. 
Lotz  Jr.,  Asst.  Chief  of  Staff  for 
Communications-Electronics,  Depart- 
ment of  the  Army,  at  the  Annual 
Meeting  of  the  Assn,  of  the  U.S. 
Army,  Washington,  D.C.,  Oct.  10, 
1967. 

New  Trends 
in 

Communications 

Over  a year  ago  a senior  Army 
general,  upon  return  from  a visit  to 
Vietnam,  stated  that  the  item  of  equip- 
ment, which  has  provided  the  greatest 
improvement  in  ground  combat,  was 
the  radio  set,  AN/PRC-25.  This  ra- 
dio set,  with  its  vehicular  counterpart, 
the  AN/VRC-12,  and  its  aircraft 
version,  is  providing  reliable  and  ef- 
fective voice  communications  at  all 
echelons  within  the  division,  and  over 
the  extended  ranges  required  by  tac- 
tical units  in  the  Vietnam  environ- 
ment. 


These  equipments,  although  new  to 
the  users,  have  a long  history  in  the 
materiel  side  of  the  house.  Their 
development  started  over  a decade 
ago.  They  were  mass  produced  in  the 
early  1960s  and  were  initially  issued 
to  units  in  1963.  Today  all  U.S.  units 
in  Vietnam  and  Europe  have  them. 
Within  a few  years  they  will  have 
been  issued  to  all  Army  regular  and 
reserve  force  units. 

To  this  family  of  tactical  FM  voice 
radios  has  been  added  another  mem- 
ber, the  lightweight  infantry  set.  It 
improves  significantly  radio  command 
and  control  from  the  platoon  to  squad. 
It,  too,  has  a long  history.  The  Army 
completed  testing  of  this  set  a few 
years  ago.  Two  were  shipped  to  Viet- 
nam for  test  in  1966.  The  reaction 
was  most  favorable.  Last  summer  the 
first  production  models  were  sent 
there,  and  since  then  the  demand  for 
this  set  has  been  overwhelming. 

An  ingenious  variation  of  the  tac- 
tical FM  family  has  been  used  to  great 
advantage  in  Vietnam — the  airborne 
command  and  control  console.  It  con- 
sists of  three  standard  vehicular  ra- 
dios mounted  behind  the  pilot’s  seat 
in  a helicopter.  With  this  console  a 
commander  can  maintain  contact  with 
his  own  and  superior  headquarters, 
and  with  any  of  his  subordinate  units. 
From  his  vantage  point  in  the  heli- 
copter, he  can  reconnoiter  the  battle- 
field and  control  all  the  elements  of 
the  battle,  including  maneuver,  coor- 
dination of  firepower,  and  commitment 
of  reserves  and  support.  The  airborne 
command  and  control  console  was 
first  devised  by  the  11th  Air  Assault 
Division  in  the  test  of  the  air  mobile 
concept  in  1963.  It  proved  so  valuable 
a tool  of  command  and  control  in  the 
hands  of  the  1st  Cavalry  Division  that 
all  divisions  in  Vietnam  now  have  it. 

Because  commanders  have  effective 
and  reliable  voice  radio,  they  do  not 
normally  resort  to  written  orders  as 
in  previous  combat  experience.  In 
Vietnam,  divisions  issue  written  field 
orders  as  infrequently  as  every  10 
days.  Operations  are  initiated  and 
controlled  by  voice  radio.  Thus  the 
full  mobility  of  Army  forces  can  be 
exploited,  and  rapid  and  flexible  re- 
sponsiveness is  achieved. 

You  can  now  detect  a significant 
trend  in  tactical  communications — the 
use  of  voice  radio  as  opposed  to 
written  messages  as  the  primary 
means  of  command  and  control  within 
the  division.  This  is  possible  because 


the  Army  has  in  inventory  effective 
tactical  voice  radio  equipment  that  is 
reliable,  flexible  and  secure,  when 
necessary. 

There  are  significant  clues  to  the 
future  to  be  found  in  today’s  adapta- 
tion of  portable  and  vehicular  FM 
radio  sets  to  airborne  command  and 
control.  The  next  generation  of  tac- 
tical voice  radios  should  consist  of 
one  basic  set  of  modules  which  can  be 
assembled  in  various  combinations  to 
meet  all  manpack,  vehicular  and  air- 
craft needs,  including  integral  voice 
security. 

The  Army  communicator  cannot  be 
self-satisfied  just  because  of  success 
in  the  tactical  FM  field.  We  have  com- 
munications problems  in  other  areas 
that  cannot  be  merely  glossed  over. 
Let  me  cite  one — the  use  of  manual 
tactical  telephone  switchboards.  Al- 
though in  Vietnam  we  are  getting  the 
job  done  with  the  boards  we  have, 
there  is  a pressing  need  to  do  better. 
Manual,  cord-type  switchboards  are 
of  World  War  II  vintage.  They  are 
inherently  slow  and  inefficient  in  in- 
terconnecting voice  circuits,  and  they 
are  costly  in  manpower.  Automatic 
electronic  switches  overcome  these  dis- 
advantages. In  addition,  automatic 
switches  make  possible  many  service 
features  not  available  on  cord-type 
boards.  Some  of  these  are  the  elimina- 
tion of  operator  interrupt  and  errone- 
ous disconnection.  These  manual 
switching  inadequacies  cannot  be  tol- 
erated by  commanders  and  staffs  in 
the  fast-moving  combat  environment 
of  today.  It  is  a drag  on  the  entire 
communication  system.  With  the  help 
of  industry  we  must,  at  an  early 
date,  make  available  an  interim  sys- 
tem which  will  improve,  serve  and 
provide  an  orderly  transition  to  the 
digital  transmission  and  computer 
switches  planned  in  the  future. 

The  Integrated 
Wideband 
Communications 
System 

Another  new  trend  is  derived  from 
comunications  in  Vietnam.  It  is  con- 
tained in  the  Integrated  Wideband 
Communications  System  (IWCS). 
The  IWCS  is  a system  of  multichannel 
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radio  and  submarine  cables  which 
provides  long  distance  trunks  between 
centers  of  military  interest  through- 
out Southeast  Asia. 

The  IWCS  represents  an  investment 
of  several  hundreds  of  millions  of 
dollars.  It  is  being  engineered,  in- 
stalled, operated  and  maintained  pri- 
marily by  the  U.S.  Army  Strategic 
Communications  Command.  It  rep- 
resents a truly  magnificent  effort  by 
Army  strategic  communicators  in  re- 
sponding to  urgent  operational  needs. 
The  magnitude  and  complexity  of  this 
system  were  aptly  described  by  a 
senior  official  of  the  American  Tele- 
phone and  Telegraph  Co.  He  stated 
that  the  Army  had  undertaken  to  pro- 
vide in  Southeast  Asia  in  a few  years 
what  the  Bell  System  had  undertaken 
to  provide  on  a much  larger  scale  in 
the  United  States  for  the  past  80 
years. 

The  IWCS,  with  its  extensions,  in- 
terconnects bases,  headquarters,  air- 
fields and  depots.  Its  circuits  provide 
high  speed  data,  long  distance  tele- 
phone dialing,  radio  programs,  and 
message  service  within  Southeast 
Asia,  and  interconnects  with  other 
Pacific  bases  and  the  Continental 
United  States.  It  is  a strategic  com- 
munications system  serving  all  the 
Military  Services  and  other  agencies. 
It  is  fixed  in  nature  and  designed  to 
Defense  Communications  System 
characteristics  and  specifications. 

On  the  other  hand,  the  IWCS  pro- 
vides tactical  interconnections  between 
widely  dispersed  low  level  combat, 
combat  service,  and  combat  support 
units.  In  this  sense,  it  is  a tactical 
communications  system  replacing  a 
major  portion  of  the  Army  area  com- 
munications system.  Ordinarily,  tac- 
tical communications  doctrine  provides 
for  interconnections  between  Army 
tactical  communications  and  the  thea- 
ter strategic  communications  at  the 
rear  of  the  field  army.  The  IWCS  has 
over  75  such  interconnections  well 
forward  of  the  senior  Army  head- 
quarters. 

Many  serious  engineering,  equip- 
ment and  personnel  problems  are 
encountered  when  numerous  tactical 
interconnections  are  provided  to  stra- 
tegic communications.  Tactical  cir- 
cuits must  be  capable  of  rapid  re- 
arrangement, reconnection  and  re-en- 
gineering to  be  responsive  to  the 
changing  tactical  needs.  Strategic 
communications  equipments  and  pro- 
cedures were  not  designed  with  this 


flexibility.  In  addition,  there  are 
incompatibilities  in  the  technical 
standards  of  strategic  communications 
equipment  and  tactical  communica- 
tions equipment.  The  result  is  that 
complex  interface  equipment  is  re- 
quired at  the  interconnect  sites.  This 
adds  to  the  cost  and  complexity  of  the 
system,  complicates  the  training  of 
operation  and  maintenance  personnel, 
and  reduces  the  time  response  of  the 
system  in  a highly  transient  combat 
environment. 

Experience  with  the  IWCS  and 
with  similar  wideband  networks  in 
Europe  and  elsewhere  shows  con- 
clusively that  we  cannot  differentiate, 
operationally  and  technically,  between 
strategic  and  tactical  communications. 
There  must  be  only  one  set  of  engi- 
neering standards,  a single  system 
design  philosophy,  common  operating 
procedures,  common  personnel  and 
training,  and  compatible  organization 
structures  for  all  Army  communica- 
tions networks.  We  must  design  an 
integrated  communications  system 
with  interconnectable  networks  from 
the  highest  level  in  the  command 
hierarchy  to  the  lowest. 

Joint  Commonality 
and 

Compatibility 

The  IWCS  points  up  another  sig- 
nificant trend.  This  is  the  need  for 
compatibility — even  commonality — of 
joint,  combined  and  other  agency 
communications  in  the  combat  zone.  I 
need  not  elaborate  on  the  nature  of 
joint  operations  in  Vietnam.  In  the 
past  the  Army,  to  a large  extent,  de- 
signed its  tactical  Army  area  system 
primarily  to  support  ground  forces. 
The  Air  Force  has  designed  its  In- 
tegrated Tactical  Air  Control  System 
to  serve  TACAIR.  We  no  longer  can 
ignore  that,  when  committed  in  com- 
bat, these  systems  are  superimposed 
upon  one  another. 

In-theater,  broadband  systems  pro- 
vide circuits  to  fight,  move  and  sup- 
port Army  divisions,  Air  Force 
groups,  Navy  task  forces,  Marine  di- 
visions and  allied  units.  They  provide 
communications  for  logistic,  construc- 
tion, medical,  administrative  and  other 
support  elements.  They  may  serve  the 
needs  of  other  U.S.  Government  agen- 


cies and  the  national  needs  of  the 
host  country. 

It  is  clear  that  we  cannot,  within 
the  combat  area,  build  independent 
communications  systems,  costing  hun- 
dreds of  millions  of  dollars,  for  each 
Service  and  function  engineered  to  pe- 
culiar needs  of  each,  operated  by 
standard  procedures  of  each.  We 
must  have  common  procedures,  com- 
patible technical  characteristics  and, 
to  the  extent  possible,  interchangeable 
equipment. 

There  is  nothing  new  about  inter- 
connecting Service  systems  or  using 
common  or  joint  communications.  The 
new  trend  discernible  is  the  far 
greater  degree  of  integration  of  the 
former  separate  communications  sys- 
tems, facilities  and  personnel  of  the 
Military  Services  into  a single  sys- 
tem. 

The  Secretary  of  Defense  just  a 
few  months  ago  directed  the  establish- 
ment of  a joint  commonality  and 
compatibility  program  for  tactical 
command,  control  and  communications 
that  is  tying  together  the  efforts  of 
the  Military  Services.  Project  Mal- 
lard, the  Army’s  future  tactical  area 
system,  which  is  being  undertaken 
in  cooperation  with  British,  Canadian 
and  Australian  armies,  has  recently 
received  active  participation  by  the 
Air  Force,  the  Navy  and  the  Marine 
Corps.  The  joint  commonality  and 
compatibility  program  and  Project 
Mallard  are  but  two  of  many  joint 
actions  and  programs  that  are  re- 
shaping the  nature  of  tactical  commu- 
nications in  a manner  similar  to  that 
of  the  Defense  Communications  Agen- 
cy in  the  strategic  area. 

I think  it  essential  for  all  of  us 
to  be  keenly  aware  of  the  implications 
of  this  trend.  Standardization,  com- 
patibility and  even  single  Service  com- 
munications support  are  necessary 
and  inevitable.  However,  response  of 
communications  to  the  needs  of  the 
commanders  at  all  levels  must  be 
assured. 

Finally,  the  most  significant  trend 
in  Army  communications  concerns 
communicators  themselves.  It  arises 
as  a result  of  a series  of  actions  di- 
rected by  the  Chief  of  Staff  of  the 
Army  after  a review  of  branch  struc- 
ture and  officer  careers. 

The  first  of  the  actions  I wish  to 
highlight  occurred  in  June  1966  when 
the  Chief  of  Staff  approved  the  func- 
tions of  signal  officers  which  were 
derived  from  the  following  rationale: 
“The  Signal  Corps  is  an  arm  and  as 
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such  signal  officers  must  be  qualified 
to  serve  as  an  integral  member  of  the 
combined  arms  team.  They  must  be 
qualified  and  proficient  in  all  aspects 
of  combat  planning  and  operations  in 
order  to  participate  effectively  and 
render  the  necessary  communications 
and  electronics  capabilities  required 
for  command  and  control,  fire,  maneu- 
ver, intelligence  and  logistical  sup- 
port.” 

The  second  action  at  the  same  time 
was  a Chief  of  Staff  decision  to  desig- 
nate all  Army  communications  officer 
positions  as  Signal  Corps  assign- 
ments. These  positions  are  those 
staff  communications  positions  in  the 
battalion  headquarters  of  infantry, 
artillery,  armor  and  other  branch 
units. 

The  Function 
of  the  Army 
Communicator 

Since  its  founding  in  the  days  of 
the  Civil  War,  the  Signal  Corps  has 
had  the  mission  of  providing  commu- 
nications. However,  as  the  modern 
era  of  electronics  dawned,  this  branch 
accumulated  many  other  missions  of 
importance.  These  diluted  the  Signal 
Corps’  efforts  in  its  tactical  communi- 
cations role.  Now  we  see  a redirec- 
tion of  orientation  of  signal  officers  to 
their  bread  and  butter  mission — com- 
munications support  of  combat. 

The  Korean  War  was  the  last  occa- 
sion when  professional  communica- 
tors, Signal  Corps  officers,  filled  com- 
munications positions  in  the  basic 
combat  arms  units.  However,  after 
the  war  this  practice  was  discontin- 
ued. In  1963,  with  the  reorganization 
of  the  ROAD  Division,  the  brigade 
communications  officer  position  was 
designated  a Signal  Corps  slot.  Now 
the  assignment  of  Signal  Corps  offi- 
cers to  serve  as  battalion  communica- 
tions officers  place  junior  signal  offi- 
cers as  integral  members  of  the 
combat  team.  After  all,  if  a Signal 
Corps  officer  is  to  be  primarily  ori- 
ented toward  combat  communications, 
he  must  be  given  the  opportunity  of 
learning  and  proving  himself  to  be 
both  a professional  soldier  and  a 
communicator. 

The  above  actions,  when  viewed  to- 
gether, clearly  outline  a pattern — 


communications  personnel  have  be- 
come a part  of  the  combat  team.  This 
is  evident  in  all  parts  of  the  Army. 
Several  years  ago  the  Army  consoli- 
dated training  of  communications  of- 
ficers at  Fort  Sill.  Starting  in  Janu- 
ary 1967,  the  input  to  this  course  has 
been  entirely  signal  officers  who  have 
completed  the  basic  course  at  the  Sig- 
nal Corps  School  or  who  have  had 
equivalent  training.  The  course  has 
been  reoriented  more  heavily  toward 
tactics  of  basic  combat  units.  The 
communications  officer  receives  as 
much  training  on  the  combined  arms 
team  as  does  the  artillery  officer. 
Highest  priority  on  the  assignment 
of  the  graduates  of  this  course  is  to 
basic  combat  units  in  Vietnam. 

As  members  of  the  combat  team  in 
Vietnam,  signal  units  and  personnel 
have  an  inescapable  obligation  to  get 
their  job  done  on  their  own.  Many 
key  communications  sites  must  be  on 
isolated  mountain  tops — many  of  these 
in  Viet  Cong  controlled  areas.  Signal 
personnel  organize  and  defend  their 
sites  and  conduct  reconnaissance  pa- 
trols. They  are  proving  themselves  as 
soldiers  as  well  as  communicators. 

In  summary,  the  new  trends  in 
Army  communications  are : 

• More  widespread  use  of  voice 
radio  in  command  and  control  of  com- 
bat units. 

• The  breakdown  of  established  dis- 
tinctions between  strategic  and  tac- 
tical communications. 

• The  need  for  universal  compati- 
bility of  military  communications 
systems. 

• A pressing  need  for  combat  qual- 
ified officers  who  can  technically  cope 
with  modern  sophisticated  communi- 
cations systems. 


Maj.  Gen.  Walter  E.  Lotz  Jr.,  USA 


Army  Aviation  Materie! 
Command  Advisory 
Group  Formed 

A seven-man  Aviation  Scientific 
Advisory  Group,  consisting  of  leaders 
in  the  fields  of  aeronautical  research, 
development  and  education,  has  been 
formed  to  advise  Major  General  John 
Norton,  commander  of  the  Army  Avi- 
ation Materiel  Command  (AVCOM), 
St.  Louis,  Mo.,  on  scientific  and  tech- 
nological matters. 

Chairman  of  the  group  is  Pro- 
fessor Rene  H.  Miller,  Slater  Profes- 
sor of  Flight  Transportation  at  the 
Massachusetts  Institute  of  Technol- 
ogy’s Department  of  Aeronautics  and 
Astronautics. 

Members  include: 

Dr.  Kurt  H.  Hohenemser,  Professor 
of  Aerospace  Engineeringi  Washing- 
ton University,  St.  Louis,  Mo. 

Dean  Leon  Z.  Seltzer,  Parks  Col- 
lege of  Aeronautical  Technology,  St. 
Louis  University. 

Dr.  William  Bollay,  visiting  Pro- 
fessor of  Aeronautics  and  Astronau- 
tics, Stanford  University,  Palo  Alto, 
Calif. 

Dr.  Robert  G.  Loewy,  Associate 
Professor  of  Mechanical  and  Aero- 
space Sciences,  University  of  Ro- 
chester, N.Y.,  and  director  of  the  uni- 
versity’s Space  Science  Center. 

Fred  W.  Wolcott,  Vice  President  of 
Research  Analysis  Corp.,  McLean, 
Va. 

Charles  H.  Zimmerman,  Hampton, 
Va.,  former  Director  of  Aeronautical 
Research  for  the  National  Aeronautics 
and  Space  Administration,  and  Chief 
Engineer  with  the  Army  Materiel 
Command  before  his  retirement  last 
July. 

The  group  will  be  on  cal]  to  advise 
General  Norton  on  matters  concern- 
ing various  aspects  of  AVCOM’s  op- 
erations. 

AVCOM,  as  the  commodity  com- 
mand for  the  Army’s  global  aviation 
program,  conducts  research  and  de- 
velopment, engineering,  purchasing, 
and  provides  supply  and  maintenance 
support  for  more  than  8,000  Army 
aircraft,  mainly  helicopters.  The  com- 
mand’s funding  last  year  amounted  to 
more  than  $1.5  billion. 
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The  Cost  Information  Reports 


Resource  Management 
Depends  on  Reliable  Reports 

Charles  W.  Kullman 


he  implementation  of  Cost  Infor- 
mation Reports  as  a reporting  re- 
quirement in  defense  contracts  has 
caused  increased  interest  and  more 
involvement  of  contractor  personnel 
in  these  reports.  In  addition  to  those 
who  have  followed  the  development  of 
the  program  through  the  Cost  and 
Economic  Information  System  (CE- 
IS)  and  Selected  Acquisition  Infor- 
mation and  Management  System 
(SAIMS),  more  contracting  person- 
nel, DOD  and  defense  contractor,  are 
seeking  to  know  the  status  of  the  CIR 
program,  the  extent  of  its  implemen- 
tation, and  its  relationship  to  the 
structure  of  Resource  Management 
Systems. 

The  Cost  Information  Reports  were 
formerly  a part  of  the  larger  Cost 
and  Economic  Information  System 
concept.  CEIS  has  been  separated 
into  Cost  Information  Reports  (CIR) 
and  Economic  Information  Systems 
(EIS).  Within  DOD,  CIR  is  assigned 
to  the  Office  of  the  Assistant  Secre- 
tary of  Defense  (Comptroller),  while 
EIS  is  assigned  to  the  Office  of  the 
Assistant  Secretary  of  Defense  (Sys- 
tems Analysis). 

The  Place  of  CIR  in  Resource 
Management  Systems 

Resource  Management  Systems,  in 
broadest  terms,  means  all  the  systems 
that  aid  DOD  management  in  its  task 
of  assuring  that  resources  are  ob- 
tained and  used,  both  effectively  and 
efficiently,  in  the  accomplishment  of 
DOD  objectives.1  The  word  “re- 

1  Robert  N.  Anthony,  Assistant  Sec- 
retary of  Defense  (Comptroller) , “Re- 
source Management  Systems,”  address 
at  the  DOD  Advanced  Planning  Brief- 
ings for  Industry,  Boston,  Mass., 
March  3,  1966,  Defense  Industry  Bul- 
letin, April  1966,  j op.  18-21. 


source”  in  this  context  means  labor, 
materials  and  services,  measured  in 
dollar  terms.  Resource  Management 
Systems  include  all  procedures  for 
collecting  and  processing  recurring 
quantitative  information  that  relates 
to  resources  and  that  is  generated  for 
the  use  of  management.2  This  defini- 
tion excludes  all  non-resources,  e.g., 
intelligence,  tactical  doctrine,  military 
justice;  and  all  non-systems,  e.g.,  one- 
time collection  of  data,  submission  of 
test  reports,  and  exchange  of  corre- 
spondence. 

Resource  Management  Systems  in- 
clude the  following  as  shown  in  Fig- 
ure 1: 

• Systems  for  programming  and 
budgeting. 

2  DOD  Directive  7000.1,  Aug.  22, 
1966. 
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• Systems  for  management  of  re- 
sources for  operating  activities. 

• Systems  for  management  of  in- 
ventory and  similar  assets. 

• Systems  for  management  of  ac- 
quisition, use  and  disposition  of  capi- 
tal assets. 

The  Acquisition  Information  and 
Management  System  relates  to  the 
management  of  capital  assets  and  is 
composed  of  the  Selected  Acquisitions 
Information  and  Management  Sys- 
tems (SAIMS)  and  Other  Capital 
Acquisitions.  While  CIR  and  EIS  for- 
merly comprised  the  forerunner  con- 
cept of  CEIS,  the  SAIMS  program  is 
a broader  concept  which,  in  addition, 
includes  the  Contract  Funds  Status 
Report,  plus  Performance  Manage- 
ment (see  Figure  1). 

DOD  policy3  regarding  the  Acqui- 
sition Information  and  Management 
System  is  to: 

• Focus  on  the  item  (or  component 
thereof)  being  acquired,  its  quality, 
its  time  schedule,  and  its  cost  (in 
terms  of  both  plans  and  actuals). 

• Include  special  information  sub- 
systems applicable  to  acquisitions  of 
related  major  capital  items. 

• Standardize  and  control  to  the 
extent  practicable,  so  as  to  minimize 
the  data  gathering  and  reporting 
workload  imposed  on  contractors  and 
in-house  activities. 

• Structure  so  as  to  minimize 
changes  required  to  accounting  sys- 
tems used  by  contractors. 

The  EIS,  CIR  and  the  Contract 
Funds  Status  Report  components  of 
SAIMS  have  received  Bureau  of  the 
Budget  approval  of  their  reporting 
formats.  Economic  information  re- 
ports, consisting  of  the  DOD  and 
NASA  Plantwide  Economic  Report 
(Format  1)  and  DOD  and  NASA  In- 

3  Ibid. 
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dividual  Project  Economic  Report 
(Format  2),  collect  economic  impact 
data  from  specific  contractors  semi- 
annually. The  external  information  is 
used  in  conjunction  with  the  Five 
Year  Defense  Program  (FYDP),  and 
other  data  developed  within  the  Gov- 
ernment will  be  used  to  forecast  em- 
ployment by  plant  and  communities. 

The  Contract  Funds  Status  Report 
(CFSR),  DD  Form  1586,  was  ap- 
proved by  the  Bureau  of  the  Budget 
in  December  1966.  It  will  provide  the 
DOD  components  with  information  to 
assist  in  updating  and  forecasting 
contract  fund  requirements,  in  plan- 
ning and  decision  making  on  funding 
changes,  and  in  developing  fund  re- 
quirements and  budget  estimates  in 
support  of  approved  programs.  It  will 


also  provide  input  data  to  those  DOD 
managers  concerned  with  the  need  for 
and  flow  of  funds.  These  managers 
will  analyze  the  CFSR  with  other  in- 
puts for  the  purpose  of  forecasting 
funding  needs  at  the  DOD/contractor 
interface,  as  well  as  within  DOD 
channels.4 

The  report  is  normally  to  be  sub- 
mitted on  a calendar  quarter-year 
basis.  Coverage  would  normally  be 
limited  to  line  items  funded  in  the 
amount  of  $500,000  or  more.  Provi- 
sion has  been  made  in  DOD  Instruc- 
tion 7800.7  for  reduced  levels  of  detail 
for  small  contracts  between  $100,000 
and  $500,000,  for  time  and  materiel 

4 DOD  Insti-uction  7800.7,  Dec.  23, 
1966,  p.  2. 


contracts,  and  for  similar  effort 
where  the  entire  CFSR  report  might 
not  be  required.  This  reduced  level  of 
reporting  may  be  extended  to  con- 
tracts larger  than  $500,000  if  the 
DOD  component  does  not  desire  the 
full  report.  Excluded  from  coverage 
by  this  report  are  firm  fixed-price 
contracts.  In  addition,  all  contracts, 
whose  total  value  is  less  than  $100, 
000,  and  all  contracts,  expected  to  be 
completed  in  six  months  or  less,  will 
also  be  excluded  from  CFSR  cover- 
age. 

Definitive  instructions  are  still  to 
be  issued  on  the  performance  man- 
agement segment  of  SAIMS,  and  fur- 
ther instructions  will  be  issued  by 
DOD  on  other  capital  acquisitions 
— other  than  included  under  SAIMS. 
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CIR  Reports 

The  CIR  reports  consist  of  those 
used  for  gathering  contract  cost  data 
and  those  used  for  program  estimates, 
as  shown  in  Figure  1.  Detailed  in- 
structions for  preparing  the  forms 
are  contained  in  a DOD  booklet  titled, 
“Cost  Information  Reports  (CIR)  for 
Aircraft,  Missile,  and  Space  Sys- 
tems,” dated  April  21,  1966,  Budget 
Bureau  No.  22-R260,  and  will  not  be 
covered  in  this  article.  The  require- 
ment to  submit  the  forms  will  be  a 
“term”  of  the  contract  and  be  in- 
cluded in  the  data  requirements.  The 
forms  will  be  executed  by  the  con- 
tractor, with  “contractor”  defined  to 
include  prime  contractor,  associate 
contractor,  subcontractor,  and  in- 
house  DOD  equivalents.  However,  use 
by  the  Military  Services  for  reporting 
by  in-house  equivalents  is  optional 
within  each  Service,  and  does  not  re- 
quire approval  of  the  Office  of  the 
Secretary  of  Defense  which  is  de- 
scribed later  in  this  article.  The  pur- 
pose of  the  forms  is  to  assist  both 
industry  and  Government  in  estimat- 
ing and  analyzing  the  costs  of  weapon 
or  support  system  development  and 
production.  The  reporting  require- 
ments are  not  designed  to  support  a 
detailed  system  or  project  manage- 
ment capability. 

The  data  to  be  collected  are  im- 
portant to  DOD  in  carrying  out  its 
cost  estimating,  programming,  budg- 
eting and  procui'ement  responsibil- 
ities. Thus  the  reports  will  provide 
background  information  useful  in 
performing  feasibility  and  pre-design 
studies,  making  choices  among  com- 
peting development  of  production  al- 
ternatives, and  negotiating  systems 
development  and  production  con- 
tracts. The  CIR  reports  will  not  sup- 
plant the  current  requirements  for 
submission  of  pre-contractual  data 
where  required  by  the  Armed  Serv- 
ices Procurement  Regulation 
(ASPR).  The  long-standing  National 
Inventory  Control  Point  contract 
price  analysis  function  and  the  ac- 
tivities of  the  Defense  Contract  Audit 
Agency  will  not  be  reduced,  with  re- 
spect to  pre-contract  or  contract  mod- 
ification functions,  by  the  implemen- 
tation of  the  CIR  forms. 

The  CIR  implementation  will  ex- 
tend from  the  final  approval  for  en- 
gineering development  through  com- 
pletion of  production.  The  reporting 
requirements  are  designed  to  provide 
the  following: 


• Actual  costs  to  date  and  esti- 
mated and  actual  costs  at  completion 
of  contracts. 

• Estimated  costs  by  fiscal  year  for 
support  of  the  Five  Year  Defense 
Program  and  special  studies. 

• Information  in  support  of  DD 
Form  633,  “Department  of  Defense 
Contract  Pricing  Proposal,”  for  new 
weapon  or  support  system  programs, 
or  for  the  continuation  or  major  mod- 
ification of  current  weapon  or  sup- 
port system  programs.  The  CIR  will 
not  be  used  to  provide  information  in 
support  of  proposals  for  competitive 
firm  fixed-price  procurements  as  out- 
lined in  ASPR  3-807.3. 

Control  of  CIR 

CIR  reporting  is  restricted  to  air- 
craft, missile  and  space  systems  and 
their  related  components  which  are 
estimated  to  require  cumulative  Re- 
search, Development,  Test  and  Eval- 
uation (RDT&E)  Total  Obligational 
Authority,  of  $25  million,  or  cumula- 
tive production  Total  Obligational 
Authority  in  excess  of  $100  million. 
The  CIR  concept  may  be  extended  in 
the  future  to  include  ships,  electronic 
systems,  armor,  ordnance,  or  other 
large  systems.  The  frequency  of  sub- 
mission of  CIR  reports  is  specified  by 
DOD  as  shown  in  Figure  2. 

Contractors  using  the  CIR  forms 
will  report  actual  costs  to  data,  plus 
estimated  costs  to  contract  comple- 


tion. Reporting  requirements  are  es- 
tablished within  a framework  that 
provides  for  cost  reporting  in  a simi- 
lar functional  manner  among  con- 
tractors for  items  of  hardware,  soft- 
ware, or  services  for  major  classes  of 
items  covered  by  CIR  reporting  re- 
quirements (aircraft,  missile,  space 
systems).  This  framework  is  the 
Work  Breakdown  Structure  (WBS) 
and  the  items  of  hardware,  software, 
or  services  listed  functionally  by  in- 
denture levels  are  its  elements.  The 
WBS  elements  recommended  for  CIR 
coverage  are  submitted  in  a CIR  Data 
Plan  to  the  CIR  Data  Plan  Review 
Committee,  in  the  Office  of  the  Assist- 
ant Secretary  of  Defense  (Comptrol- 
ler). Only  the  approved  requirements 
for  CIR  data  will  be  incorporated  by 
the  contracting  officers  in  Requests  for 
Proposal,  and  reflected  in  resulting 
contracts. 

Deviations  from  contractual  CIR 
reporting  requirements  will  require 
contract  amendment.  Reporting  con- 
tractors must  insure  that  the  proper 
security  classification,  within  the 
meaning  of  the  Espionage  Act,  is  as- 
signed to  each  report.  Classification 
terms,  such  as  Confidential  or  Se- 
cret, may  not  be  used  to  describe  the 
proprietary  nature  of  data.  Company 
information  of  a proprietary  nature, 
obtained  in  the  reports,  will  be  protec- 
ted by  DOD. 

( Continued  on  Page  31 ) 
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ECAC 


Pollution  Threatens 
Electromagnetic  Compatibility 


J.  Paul  Georgi 


INI  ational  defense,  with  its  depend- 
ence upon  electronics  for  effective 
employment  of  weapons  and  forces, 
is  faced  with  a pollution  as  serious 
as  that  threatening  our  air  or  water. 

This  pollution  is  caused  by  crowd- 
ing of  the  electromagnetic  spectrum 
as  more  and  more  equipment  is  added 
to  the  military  arsenal. 

The  Defense  Department  was  the 
author  and  champion  of  the  “systems” 
and  “systems  analysis”  concepts.  It 
is  time  that  this  concept  be  applied 
in  the  electromagnetic  compatibility 
area.  In  this  era  of  nuclear  trigger 
decisions,  the  philosophy  of  building 
black  boxes  and  systems,  and  then  ap- 
plying fixes  to  get  them  to  perform 
their  intended  functions  is  passe  and 
hazardous. 

To  permit  the  systems  approach, 
analytical  tools  are  being  developed 
at  the  Department  of  Defense  Elec- 
tromagnetic Compatibility  Analysis 
Center  (ECAC),  located  across  the 
Severn  River  from  the  U.S.  Naval 
Academy  in  Annapolis,  Md. 

Established  early  in  1961  as  part 
of  the  DOD  June  1960  Electromag- 
netic Compatibility  Program,  ECAC 
is  currently  operating  under  DOD 
Directive  5160.57,  dated  Sept.  23,  1966. 
ECAC  is  a joint  DOD  center,  func- 
tioning under  the  direction  of  the 
Secretary  of  the  Air  Force.  Adminis- 
tratively, the  center  operates  as  a 
detachment  of  the  Electronic  Systems 
Division  of  the  Air  Force  Systems 
Command. 

The  mission  of  ECAC,  as  defined 
within  the  directive,  is  to  provide  ad- 
vice and  assistance  on  electromagnetic 
compatibility  matters  to  the  Secre- 
tary of  Defense,  the  Joint  Chiefs  of 
Staff,  the  Military  Departments  and 
other  DOD  components. 

Specific  responsibilities  assigned  to 
ECAC  include: 


• Establishment  and  maintenance 
of  data  bases  necessary  for  analysis 
of  DOD  electromagnetic  compatibility 
problems. 

• Development  of  mathematical 
models  and  computer  analysis  tech- 
niques for  investigation  of  inter- 
Service  compatibility  problems. 

• Rapid  access  to  the  ECAC  data 
bases  and  analysis  techniques  by  other 
DOD  components,  and  assistance  to 
other  DOD  components  who  are  de- 
veloping their  own  analysis  techniques 
for  intra-Service  compatibility  analy- 
sis. 

• Analysis  of  communications  and 
electronic  equipment  in  being,  under 
development,  or  proposed  for  develop- 
ment to  determine  its  electromagnetic 
compatibility  with  other  equipments 
in  present  and  projected  environments, 
and  provision  of  appropriate  recom- 
mendations. 

• Analysis  of  frequency  allocation 
and  assignment  planning  to  provide 
appropriate  recommendations  thereon 
in  support  of  the  Joint  Frequency 
Panel  of  the  Military  Communica- 
tions-Electronics  Board. 

C 

^Jince  the  nature  of  electromagnetic 
compatibility  is  such  that  potential 
incompatibility  has  to  be  considered 
at  various  levels,  the  clear  delineation 
of  ECAC’s  responsibility  for  inter- 
Service  level  electromagnetic  com- 
patibility analysis  and  the  Services’ 
responsibilities  for  intra-Service  com- 
patibility analysis  should  be  noted. 

To  be  responsive  to  the  DOD  as- 
signed responsibilities,  the  ECAC  has 
developed  a number  of  unique  facili- 
ties and  capabilities. 

There  are  approximately  300  peo- 
ple at  ECAC,  most  of  them  special- 
ists, i.e.,  mathematicians,  electronic 
engineers,  physicists,  computer  pro- 


grammers and  operators,  and  data 
processors,  whose  sole  mission  is  elec- 
tromagnetic compatibility.  In  addition, 
ECAC  has  a UNIVAC  1107  computer 
which  is  utilized  completely  for  elec- 
tromagnetic compatibility  efforts. 

It  has,  or  is  in  the  process  of  ob- 
taining, a world-wide  data  base  upon 
which  to  develop  mathematical  models 
and  make  predictions.  The  data  base 
consists  of: 

• An  environmental  file  which  con- 
tains geographic  location  and  oper- 
ational information  on  all  military 
and  some  civilian  communications 
and  electronics  equipment. 

• A technical  characteristics  file  on 
the  transmitters,  receivers  and  an- 
tennas of  concern. 

• A digitized  terrain  information 
file  with  which  propagation  losses  can 
be  reflected  in  the  system  analysis. 

In  addition,  mathematical  models, 
which  represent  the  performance  of 
military  operational  equipments,  have 
been  developed  for  rapid  analysis  of 
interference  problems.  These  mathe- 
matical models  simulate  functions  of 
communications  and  electronic  equip- 
ments, propagation  phenomena,  de- 
ployment situations,  and  other  factors 
that  contribute  to  electromagnetic 
compatibility  problems. 

ECAC’s  overall  electromagnetic 
compatibility  data  processing  and 
analysis  systems  have  been  designed 
to  provide  inputs  to,  or  solutions  for, 
14  basic  problem  types: 

• Listings. 

• Site  evaluation. 

• Frequency  assignment  for  speci- 
fied geographical  locations. 

• Site  selection  (comparison). 

• Signal  density. 

• Susceptibility  density. 

• Frequency  allocation. 

• Equipment  specifications. 

• Equipment  comparison. 
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• Power  density. 

• Separation  criteria. 

• Equipment  characteristics  syn- 
thesis. 

• Frequency  assignment  for  sterile 
environments. 

• Frequency  assignment  planning 
aids. 

A 

r\  problem  coming  into  the  center 
must  be  defined  by  the  project  engi- 
neer in  terms  that  the  computer  can 
understand.  The  geographical  bounds 
of  the  problem  determine  what  en- 
vironmental data  must  be  extracted 
from  the  data  base.  For  example: 
A receiver  operating  at  a particular 
ground  location  should  be  examined 
with  respect  to  all  transmitters  within 
approximately  200  miles  of  this  loca- 
tion. The  same  receiver  in  an  aircraft 
could  suffer  interference  from  trans- 
mitters within  approximately  500 
miles.  If  the  same  receiver  were  in 
a satellite,  the  potential  interfering 
source  might  be  located  within  a band 
around  the  earth.  The  problem  defini- 
tion then  tells  us  what  portion  of 
the  environmental  data  must  be  ex- 
tracted from  the  data  base. 

To  go  through  each  transmitter  re- 
ceiver pair  in  the  environment  is  a 
very  tedious  task.  In  general,  there 
are  many  thousands  of  equipments  in 
a geographic  area.  If  one  were  to 
represent  the  equations  representing 
the  operations  of  these  equipments  in 
sufficient  detail  to  make  precise  pre- 
diction of  the  interference  levels  at 
appropriate  receivers  of  interest,  the 
amount  of  time  required  would  be 
excessive.  In  order  to  circumvent  this 
problem,  a process  known  as  culling 
is  introduced  into  the  model. 

This  is  a process  of  examining  the 
environment  by  going  through  it  sys- 
tematically and  rejecting  those  trans- 
mitter receiver  combinations  which 
cannot  cause  interference,  refining  the 
process,  going  through  those  equip- 
ments which  are  left,  and,  finally, 
making  relatively  precise  predictions 
of  interference  levels  and  degradation 
on  the  remaining  equipments. 

There  are  a number  of  practical 
problems  which  must  be  considered  in 
predicting  interference  levels.  The 
first  of  these  problems  is  the  fact 
that  the  parameters  of  the  problem 
are  variable,  including  tuned  fre- 
quency, modes  of  operation,  antenna 
adjustments,  and  other  equipment 
characteristics.  Another  practical 
problem  arises  because  of  unavailabil- 


ity of  data.  Included  might  be  terrain 
elevation  data  and  environment  char- 
acteristics. The  results  of  these  un- 
certainties is  that  the  final  answer 
will  invariably  be  probabilistic  in 
nature. 

I" he  analysis  services  of  ECAC  can 
be  considered  as  a series  of  steps.  At 
each  of  these  steps,  it  is  possible 
that  an  answer  to  a specific  com- 
munications-electronics  problem  can 
be  obtained,  but  some  problems  may 
require  going  through  many  steps, 
each  successfully  more  difficult  in 
analysis.  The  first  step  would  be  the 
production  of  an  environmental  sum- 
mary listing;  in  some  cases,  this  may 
solve  certain  problems.  The  second 
step  could  be  a power  density  calcula- 
tion, followed  by  a cull  based  on  inter- 
ference-to-noise  ratios  and  a signal-to- 
noise  ratio.  In  many  cases,  the  results 
obtained  by  this  process  may  be  in- 
sufficient to  indicate  whether  a sig- 
nificant problem  is  anticipated  to  de- 
termine what  the  primary  cause  may 
be.  If  this  step  is  not  sufficient, 
further  work  can  be  done  to  produce 
cull  degradation  values  and  again,  if 
this  is  not  sufficient,  a more  refined 
prediction  of  signal-to-interference 
ratio  and  degradation  values  can  be 
made. 

In  view  of  the  different  levels  of 
problem  solutions  required,  i.e.,  rough 
cull,  refined  cull,  prediction,  etc., 


J.  Paul  Georgi  has  been  the  Technical 
Director  of  the  DOD  Electromag- 
netic Compatibility  Center  since  June 
1961.  He  has  served  with  the  Gov- 
ernment since  1940  in  several  posi- 
tions in  the  electronic  engineering 
field.  Mr.  Georgi  holds  a Master’s 
Degree  in  Business  Administration 
(Weapon  System  Manager)  from  the 
Air  Force  Institute  of  Technology. 


ECAC  has  developed  operational  auto- 
mated prediction  systems.  These  sys- 
tems are  systematically  used  in  every- 
day problem  solution.  The  varying 
depths  of  analysis  are  achieved  by 
using  various  versions  of  the  predic- 
tion system.  A brief  description  of 
several  versions  of  such  a system  is 
given  below: 

• Version  1. 

All  equipment  spectral  character- 
istics are  synthesized  from  nominal 
data  providing  a conservative  cull 
analysis  that  can  be  performed  rap- 
idly. 

• Version  2. 

The  option  is  provided  to  the  user 
in  this  version  to  input  any  desired 
receiver  characteristics  whether  syn- 
thesized, measured,  or  hypothetical. 

• Version  3. 

The  option  is  provided  to  input  any 
desired  set  of  emission  characteristics 
for  the  transmitter. 

• Version  4. 

This  version  produces  the  power 
density  at  selected  environmental  loca- 
tions. It  is  generally  used  for  siting 
problems  and  hazards  studies. 

• Version  X 

This  version  provides  a degradation 
analysis  capability  and  is  used  only 
after  the  environment  has  been  culled. 
Communications  degradation,  radar 
scope  conditions,  and  desensitization 
effects  are  computed.  It  is  also  pos- 
sible for  the  user  to  input  any  desired 
transmitter-to-receiver  coupling  factor 
in  lieu  of  having  the  model  calculate 
the  propagation  path  loss  and  antenna 
gain.  In  addition  to  the  basic  capa- 
bility, special  analysis  systems  are 
sometimes  required.  ECAC  has  de- 
veloped a one-to-one  search  radar 
prediction  model,  a frequency-distance 
separation  model  for  establishing  op- 
perational  tradeoffs,  and  numerous 
other  statistical  and  environmental 
analysis  capabilities.  This  storehouse 
of  analytical  tools  provides  the  flexi- 
bility necessary  for  preventative 
problem  solution,  i.e.,  the  potential 
problem  can  be  studied  and  cor- 
rected before  it  actually  occurs. 
A problem,  by  the  way,  as  far 
as  ECAC  is  concerned,  is  any  analy- 
sis effort.  Many  of  our  problems  are 
not  field  problems,  but  are  investiga- 
tions to  determine  whether  a problem 
will  exist  in  the  field  if  specific  equip- 
ment is  built  or  used  in  a certain 
manner. 

The  compatibility  analysis  experi- 
ence of  ECAC  can  be  applied  to  a 
wide  variety  of  inter-Service  investi- 
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gations.  The  availability  of  an  ex- 
tensive data  base  at  the  center,  as 
well  as  the  development  of  expertise 
and  specialized  analysis  techniques, 
enable  ECAC  to  provide  a unique 
service  in  this  regard.  Many  U.S. 
military  and  government  agencies  and 
military-sponsored  contractors  have 
already  taken  advantage  of  this 
service. 

The  following  list  is  typical  of  the 
types  of  evaluations  that  have  been 
conducted  by  ECAC: 

® Development  of  a list  of  potential 
interference  sources  and  victim  re- 
ceivers. 

• Guidance  in  the  selection  of  loca- 
tions for  satellite  communication  sys- 
tem ground-station  terminals. 

• Evaluations  and  implications  of 
various  advanced  system  design  para- 
meters on  operational  performance  in 
the  system’s  intended  environment. 

• Development  and  support  of  text 
planning  efforts  intended  to  evaluate 
the  effects  of  electromagnetic  com- 
patibility on  acquisition  and  tracking 
system  performance. 

• Guidelines  for  making  frequency 
assignments  to  various  communica- 
tions and  radar  mobile/tactical  sys- 
tems and  deployments. 

• Determinations  of  power  den- 
sities in  the  vicinity  of  high-power 
radar  systems. 

• Analysis  of  guidance  system  and 
missile  receiver  performance  for  vari- 
ous tactical  missions. 

• Evaluation  of  factors  governing 
operations  of  collocated  high,  very 
high,  and  ultra-high  frequency  com- 
munications equipments. 

• Technical  support  to  frequency 
management,  primarily  with  regard  to 
the  potential  effects  of  incorporating 
new  electronic  systems  into  present 
environments. 

• Determination  of  expected  in- 
band  and  out-of-band  performance 
characteristics  of  planned  transmit- 
ters and  receivers. 

T 

I he  Defense  Department  has  had 
since  June  1960,  a comprehensive  pro- 
gram to  cope  with  radio  interference 
between  electronic  equipments  and 
systems.  This  program  recognized  that 
in  the  final  analysis  electromagnetic 
compatibility  of  electronic  equipments 
and  systems  would  be  achieved  only 
through  judicial  spectrum  manage- 
ment, electromagnetic  compatibility 


conscious  design,  and  controlled  oper- 
ational use  of  communications  and 
electronic  equipment  and  systems.  As 
an  integral  part  of  the  DOD  Elec- 
tromagnetic Compatibility  Program, 
ECAC  has  developed  data  bases,  ana- 
lytical models,  computer  routines,  and 
interference  predictions  systems  with 
which  to  provide  support  in  each  of 
these  areas. 

Through  the  proper  channels, 
ECAC  services  are  available  to  de- 
fense contractors.  These  services  are 
listed  in  a document  titled,  “Data  and 
Analytical  Services  Available  from 
the  Electromagnetic  Compatibility 
Analysis  Center  (ECAC).”  This 
document  can  be  obtained  by  con- 
tacting the  Electromagnetic  Com- 
patibility Analysis  Center,  North 
Severn,  Annapolis,  Md.  21402. 


The  Cost  Information  Reports 

( Continued  from-  Page  28 ) 

Progress  of  Implementation  of  CIR 

As  Resource  Management  Systems 
continue  to  develop  into  a more  firm 
concept,  additional  guidance  has  been 
issued.  CIR,  as  a part  of  this  concept, 
has  benefited  from  the  issuance  of  di- 
rectives and  instructions  including 
the  following: 

• DOD  Directive  7045.1,  Feb.  13, 
1964,  “DOD  Programming  System.” 

• DOD  Directive  7041.1,  July  7, 

1964,  “Cost  and  Economic  Informa- 
tion System.” 

• DOD  Instruction  7045.2,  Jan.  29, 

1965,  “DOD  Programming  System; 
Procedures  for  Program  Changes.” 

• DOD  Instruction  7041.2,  June  13 

1966,  “Cost  Information  Reports.” 

• DOD  Directive  7001.2,  Aug.  22, 
1966,  “Resource  Management  Systems 
of  the  Department  of  Defense.” 

• DOD  Instruction  7800.7,  Dec.  23, 
1966,  “Contract  Funds  Status  Re- 
port.” 

In  addition,  an  ASPR  subcommittee 
is  working  on  a proposed  draft  of 
ASPR  coverage  of  CIR,  to  be  fol- 
lowed by  inclusion  in  the  ASPR  of 
provisions  relating  to  the  Contract 
Funds  Status  Report. 

As  of  April  1,  1967,  the  Assistant 
Secretary  of  Defense  (Comptroller! 
received  a total  of  25  Cost  Data  Plans 
for  approval  of  CIR  reporting  re- 


quirements. Sixteen  were  approved 
before  that  date,  with  the  remaining 
nine  being  reviewed,  or  being  amend- 
ed for  resubmission.  It  is  contempla- 
ted that  approximately  11  more  Cost 
Data  Plans  will  be  submitted  in  the 
near  future.  This  gives  some  idea  of 
the  progress  of  implementation  of 
CIR  into  the  aircraft  missile  and 
space  systems. 

Recent  Developments 

DOD  is  currently  planning  instruc- 
tional workshops  in  CIR  for  govern- 
ment employees  and  for  contractor 
personnel  on  a regional  basis.  The 
ASPR  subcommittee  is  exploring  the 
possibilities  of  obtaining  CIR  cover- 
age in  letter  contracts  rather  than 
waiting  until  a definitive  contract  is 
written  later. 

The  purpose  of  CIR,  to  collect  cost 
and  related  data  on  major  items  of 
military  equipment  to  assist  both  in- 
dustry and  Government  in  estimating 
and  analyzing  the  cost  of  weapon  sys- 
tem development,  is  continually  com- 
ing closer  to  realization. 


Data  Systems  Center 
Established  by  Air  Force 

An  Air  Force  Date  Systems  Design 
Center  (AFDSDC)  has  been  estab- 
lished at  Bolling  AFB,  Washington, 
D.C. 

The  center  will  operate  as  an  indi- 
vidual agency,  placing  under  one  com- 
mand the  Air  Force  Headquarters 
agencies  previously  engaged  in  the 
design  of  standard  automated  data 
systems.  The  new  agency  will  report 
directly  to  the  Office  of  the  Air  Force 
Chief  of  Staff. 

AFDSDC  mission  is  threefold:  to 
analyze,  design,  develop,  test,  imple- 
ment and  maintain  all  automated 
data  processing  systems  assigned  to 
it;  to  incorporate  approved  integra- 
tion and  interface  requirements  in  as- 
signed systems  and  to  recommend  ad- 
ditional integration  and  interface; 
and  to  develop  and  maintain  non- 
functional software  and  standards 
covering  programming,  programming 
languages,  and  documentation  for 
standard  automated  data  systems. 

Colonel  Vernon  R.  Turner,  previ- 
ously assigned  to  Air  Force  Head- 
quarters, will  command  the  new  cen- 
ter. 
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Fiscal  Year  1967 

Top  100  Defense  Contractors  Announced 


Top  100  Companies  and  Their 
Subsidiary  Corporations  Listed 
According  to  Net  Value  of 
Military  Prime  Contract  Awards 
Fiscal  Year  1967 
(July  1,  1 966— June  30,  1967) 

The  100  companies  which,  together 
with  their  subsidiaries,  received  the 
largest  dollar  volume  of  military 
prime  contracts  of  $10,000  or  more 
in  FY  1967  accounted  for  65.5  per- 
cent of  the  U.  S.  total.  This  rate 
was  1.7  percentage  points  above  the 
63.8  percent  received  by  the  top  100 
companies  in  FY  1966.  The  increase 
in  the  100-company  percentage  was 
due  to  a sharp  upswing  in  aircraft 
procurement  which  rose  from  $7.5 
billion  in  FY  1966  to  $9.7  billion  in 
FY  1967. 

Military  prime  contract  awards  of 
$10,000  or  more  to  all  U.  S.  com- 
panies for  work  in  the  United  States 
and  overseas  totaled  $39,219.4  mil- 
lion, or  $5,686.8  million  more  than  in 
FY  1966.  Because  of  this  sizeable 
increase,  it  required  $46  million  in 
awards  for  a company  to  be  listed  in 
FY  1967  compared  with  $40  million 
in  FY  1966.  The  largest  amount  going 
to  a company  in  FY  1967  was  $2,124.6 
million,  whereas  the  largest  in  FY 


1966  was  $1,531.0  million. 

Millions 

of 

Rank  Company  Dollars 

U.  S.  Total3  $39,219.4 

Total:  100  companies 

and  their  subsidiaries6  25,693.1 

1.  McDonnell  Douglas  2,111.6 

Corp. 

Conductron  Corp.  5.3 

Hycon  Mfg.  Co.  5.0 

Tridea  Electronics  Co.  2.7 

Total  2,124.6 

2.  General  Dynamics  Corp.  1,818.7 

Stromberg-Carlson  Corp.  12.8 

United  Electric  Coal  Co.  0.4 

Total  1,831.9 

3.  Lockheed  Aircraft  Corp.  1,799.8 

Lockheed  Shipbuilding 

& Construction  Co.  7.4 

Total  1,807.2 

4.  General  Electric  Co.  1,289.8 


5.  United  Aircraft  Corp.  1,097.1 

14.  Raymond  International 

6.  Boeing  Co. 

911.7 

Inc.,;  Morrison- 

7.  North  American  Aviation, 
Inc. 

688.8 

Knudsen  Co.,  Inc.; 
Brown  & Root,  Inc.; 

8.  American  Telephone  & 
Telegraph  Co. 

158.9 

& J.  A.  Jones  Con- 
struction Co. 

462.5 

Bell  Telephone  Co.  of  Pa. 

C 

15.  Westinghouse  Electric 

Chesapeake  & Potomac  Tel. 

Corp. 

442.6 

Companies 

11.9 

Deco  Electronics, 

Mountain  States  Tel.  & 

Inc. 

3.7 

Tel.  Co. 

1.7 

Thermo  King  Corp. 

6.8 

New  England  Tel.  & 

Total 

453.1 

Tel.  Co. 

0.6 

16.  AVCO  Corp. 

448.6 

New  Jersey  Bell  Tel.  Co. 

0.5 

17.  Hughes  Aircraft  Co. 

419.5 

New  York  Tel.  Co. 

0.1 

18.  Ford  Motor  Co. 

87.4 

Northwestern  Bell 

Philco-Ford  Corp. 

316.4 

Tel.  Co. 

0.2 

Total 

403.8 

Ohio  Bell  Tel.  Co. 

0.9 

19.  Raytheon  Co. 

384.1 

Pacific  Northwest  Bell 
Tel.  Co. 

0.2 

Amana  Refrigeration, 
Inc. 

C 

Pacific  Tel.  & Tel.  Co. 

0.6 

D.  C.  Heath  & Co. 

c 

Southern  Bell  Tel. 

Edex  Corp. 

c 

& Tel.  Co. 

2.6 

Machlett  Laboratories, 

Southwestern  Bell  Tel.  Co. 

1.0 

Inc. 

18.5 

Western  Electric  Co. 

493.8 

Micro  State  Electronics 

Total 

673.0 

Corp. 

0.2 

9.  General  Motors  Corp. 

625.0 

Raytheon  Learning 

Frigidaire  Sales  Corp. 

0.1 

Systems  Co. 

C 

Total 

625.1 

Seismograph  Service  Corp. 

0.3 

10.  Ling-Temco-Vought,  Inc. 

91.0 

Total 

403.3 

Continental  Electronics 

20.  Honeywell,  Inc. 

313.7 

Mfg.  Co. 

4.4 

21.  Northrop  Corp. 

208.5 

Continental  Electronics 

Hallierafters  Co. 

17.9 

Systems,  Inc. 

C 

Northrop  Carolina,  Inc. 

10.9 

Kentron  Hawaii,  Ltd. 

12.0 

Page  Communications 

LTV  Aerospace  Corp. 

310.7 

Engineers,  Inc. 

69.1 

LTV  Electrosystems,  Inc. 

103.4 

Total 

306.4 

LTV  Ling  Altec,  Inc. 

0.9 

22.  Kaiser  Industries  Corp. 

5.5 

Okonite  Co.  (The) 

3.4 

Kaiser  Aerospace  & 

Wilson  & Co. 

8.9 

Electronics  Corp. 

3.5 

Total 

534.7 

Kaiser  Jeep  Corp. 

145.8 

11.  Textron,  Inc. 

16.6 

Kaiser  Steel  Corp. 

18.1 

Accessory  Products  Corp. 

0.1 

National  Steel  & Ship- 

Bell  Aerospace  Corp. 

478.2 

building  Co.d 

132.8 

Bostiteh,  Inc. 

C 

Total 

305.7 

Dalmo  Victor  Co. 

c 

23.  Bendix  Corp. 

289.3 

Durham  Mfg.  Co. 

c 

Bendix  Field  Engineering 

Maico  Electronics 

c 

Corp. 

4.7 

Speidel  Corp. 

0.1 

Bendix- Westinghouse 

Textron  Electronics,  Inc. 

1.2 

Automotive  Air  Brake 

Textron  Industries,  Inc. 

c 

Co. 

0.7 

Townsend  Co. 

0.2 

Dage  Electric  Co.,  Inc. 

C 

Total 

496.6 

Fram  Corp. 

0.7 

12.  Grumman  Aircraft 

Microwave  Devices,  Inc. 

0.1 

Engineering  Corp. 

487.7 

Mosaic  Fabrications, 

13.  Sperry  Rand  Corp. 

484.1 

Inc. 

0.5 
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P&D  Mfg.  Co.,  Inc.  0.1 

Sheffield  Corp.  

Total  296.1 

24.  Martin  Marietta  Corp.  274.9 

Bunker-Ramo  Corp.  15.3 

Total  290.2 

25.  Ryan  Aeronautical  Co.  118.9 

Continental  Aviation  & 

Engineering  Corp.  26.0 

Continental  Motors  Corp.  136.5 
Wisconsin  Motor  Corp.  8.7 

Total  290.1 

26.  General  Tire  & Rubber  Co.  17.3 

Aerojet  Delft  Corp.  0.9 

Aerojet  General  Corp.  224.5 

Batesville  Mfg.  Co.  25.1 

Fleetwood  Corp.  0.1 

Frontier  Airlines,  Inc.  c 

General  Tire  International 

Co.  0.7 

Space  General  Corp.  4.4 

Total  '273.1 


27.  Radio  Corp.  of  America  268.0 
National  Broadcasting 

Co.,  Inc.  c 

RCA  Institutes,  Inc.  c 

RCA  Defense  Electronics 


Corp.  0.4 

Total  268.4 

28.  International  Telephone 

& Telegraph  Corp.  149.7 

Barton  Instrument  Corp.  0.1 

Documat,  Inc.  0.1 

Federal  Electric  Corp.  66.3 

ITT  Gilfillan,  Inc.  36.1 

ITT  Technical  Services, 

Inc.  0.8 

ITT  Terryphone  Corp.  1.1 

Jennings  Radio  Mfg.  Corp.  0.6 
Puerto  Rico  Telephone  Co.  0.4 

Total  255.2 

29.  Ogden  Corp.  0.0 

Avondale  Shipyards,  Inc.  227.5 

Eimco  Corp.  0.2 

International  Terminal 

Operating  Co.,  Inc.  3.5 

Ogden  Technology  Labor- 

tories,  Inc.  0.1 

SMS  Instruments,  Inc.  1.4 

Tillie  Lewis  Foods,  Inc.  3.3 

Wilson  Foods,  Inc.  0.7 

Total  236.7 

30.  Standard  Oil  Co. 

(New  Jersey)  0.0 

American  Cyrogenics, 

Inc.  0.8 

Esso  International,  Inc.  144.3 

Esso  Research  & 

Engineering  Co.  0.7 

Esso  Standard  Eastern, 

Inc.  0.1 

Humble  Oil  & Refining 

Co.  89.2 

Total  235.1 
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31.  Uniroyal,  Inc.  217.3 

Uniroyal  International 

Corp.  

Total  217.3 

32.  Collins  Radio  Co.  201.6 

33.  Hercules,  Inc.  193.5 

Haveg  Industries,  Inc.  1.7 

Total  195.2 

34.  International  Business 

Machines  Corp.  194.6 

Service  Bureau  Corp.  0.2 

Science  Research 

Associates  0.1 

Total  194.9 

35.  Newport  News  Shipbuilding 

and  Dry  Dock  Co.  188.5 

36.  Litton  Industries,  Inc.  17.7 


Aero  Service  Corp. 

Airtron,  Inc.  c 

Clifton  Precision  Products 

Co.,  Inc.  c 

Ingalls  Shipbuilding  Corp.  12.0 
Kester  Solder  Co. 

Kimball  Systems,  Inc. 

Litton  Precision  Products, 


Inc.  7.5 

Litton  Systems,  Inc.  142.7 

Monroe  Calculating 

Machine  Co. 

Monroe  International, 

Inc.  0.2 

Profexray,  Inc.  

Total  180.3 

37.  du  Pont  (E.  I.)  de 

Nemours  & Co.  23.3 

Remington  Arms,  Inc.  156,3 

Total  179.6 

38.  Thiokol  Chemical  Corp.  172.7 

39.  F M C Corp.  161.2 

Ferguson  (Harry  J.)  Co.  0.2 
Gunderson  Bros. 

Engineering  Corp.  8.3 

Total  169.7 

40.  Chrysler  Corp.  164.3 

Chrysler  International 

SA  0.4 

Chrysler  Outboard  Corp.  

Total  164.7 

41.  Goodyear  Tire  & 

Rubber  Co.  60.3 

Goodyear  Aerospace  Corp.  89.3 
Goodyear  International 

Corp.  0.2 

Kelly-Springfield  Tire 

Co.  0.1 

Motor  Wheel  Corp.  4.6 

Total  154.5 

42.  Olin  Mathieson  Chemical 

Corp.  154.3 

43.  Standard  Oil  Co. 

(California)  86.4 

Caltex  Oil  Products  Co. 6 48.3 

Chevron  Asphalt  Co.  0.1 

Chevron  Chemical  Co.  0.9 


Chevron  Oil  Co.  1.9 

Chevron  Shipping  Co.  0.6 

Community  Oil  Co.,  Inc.  0.3 

Pacific  Oil  Co.  0.1 

Standard  Oil  Co.  (Ky.)  12.0 

Standard  Oil  Co.  of  Texas  2.2 

Total  152.8 

44.  Day  & Zimmerman,  Inc.  142.2 

45.  General  Telephone  & 

Electronics  Corp.  0.0 

Automatic  Electric  Co.  5.9 

Automatic  Electric  Sales 

Corp.  1.0 

General  Telephone  Co. 

of  the  Southwest  0.1 

General  Telephone 

Directory  Co.  0.1 

General  Telephone  & 

Electronics  Laboratories, 

Inc.  0.1 

Lenkurt  Electric  Co.,  Inc.  11.1 

Sylvania  Electric 

Products,  Inc.  120.2 

Total  138.5 

46.  Morrison-Knudsen  Co.  2.5 

Ferguson  H.  K.  Co.  0.4 

National  Steel  & 

Shipbuilding  Co.d  132.8 

Total  135.7 

47.  Norris  Industries,  Inc.  127.3 

Fyr-Fyter  Co.  0.3 

Total  127.6 

48.  General  Precision 

Equipment  Corp.  0.0 

American  Meter  Controls 
Controls  Co.  of  America  0.6 

General  Precision,  Inc.  112.8 

General  Precision  Decca 

Systems,  Inc.  0.5 

Graflex,  Inc.  1.2 

Strong  Electric  Corp.  1.6 

Tele-Signal  Corp.  4.7 

Vapor  Corp.  2.8 

Total  124.2 

49.  Texaco  Inc.  24.2 

Caltex  Oil  Products  Co.e  48.3 

Jefferson  Chemical  Co.  0.6 

Texaco  Carribean,  Inc.  c 

Texaco  Experiment,  Inc.  0.8 

Texaco  Export,  Inc.  45.5 

Texaco  Puerto  Rico,  Inc.  3.7 

Texaco  Trinidad,  Inc.  c 

White  Fuel  Co.,  Inc.  1.1 

Total  124.2 

50.  Sanders  Associates,  Inc.  124.0 

51.  T It  W,  Inc.  120.5 

52.  Asiatic  Petroleum  Corp.  117.2 

53.  Signal  Oil  & Gas  Co.  7.7 

Garrett  Corp.  104.9 

Petroleum  Heat  & 

Power  Co.  0.1 

Southland  Oil  Corp.  2.4 

Space  Petroleum  Corp.  1.7 

Total  116.8 
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54.  Harvey  Aluminum,  Inc. 

116.5 

55.  Pan  American  World 

Airways,  Inc. 

115.1 

56.  Mobil  Oil  Corp. 

109.3 

57.  Eastman  Kodak  Co. 

108.4 

Eastman  Kodak  Stores, 

Inc. 

0.3 

Total 

108.7 

58.  Mason  & Hanger-Silas 

Mason  Co. 

108.4 

59.  Pacific  Architects  & 

Engineers,  Inc. 

106.9 

60.  Lear  Siegler,  Inc. 

87.8 

American  Avitron,  Inc. 

0.1 

Astek  Instrument  Corp. 

0.5 

Hokanson  (C.G.)  Co.,  Inc. 

0.1 

LSI  Service  Corp. 

11.6 

T.  I.  C.  Engineers,  Inc. 

0.1 

Transport  Dynamics,  Inc. 

0.6 

Total 

100.8 

61.  Magnavox  Co. 

98.5 

62.  Massachusetts  Institute 

of  Technology 

94.9 

63.  American  Machine  & 

Foundry  Co. 

93.2 

AMF  Beaird,  Inc. 

c 

AMF  Tuboscope,  Inc. 

0.1 

Cuno  Engineering  Corp. 

0.5 

Voit  (W.  J.)  Rubber  Corp. 

0.3 

Total 

94.1 

64.  Texas  Instruments,  Inc. 

93.4 

Metal  & Controls,  Inc. 

0.3 

Total 

93.7 

65.  Fairchild  Hiller  Corp. 

93.4 

Burns  Aero  Seat  Co. 

0.1 

Total 

93.5 

66.  Curtiss-Wright  Corp. 

90.8 

67.  Teledyne,  Inc. 

87.8 

68.  Dillingham  Overseas 
Corp.  & H.  B.  Zachry 

Co. 

87.6 

69.  Chamberlain  Corp. 

C 

70.  Flying  Tiger  Line,  Inc. 

73.4 

71.  International  Harvester 

Co. 

72.7 

72.  Federal  Cartridge  Corp. 

72.4 

73.  Johns  Hopkins  University 

71.1 

74.  Aerospace  Corp. 

70.8 

75.  Dow  Chemical  Co. 

65.5 

Dow  Corning  Corp. 

1.5 

Total 

67.0 

76.  Continental  Airlines, 

Inc. 

65.7 

77.  White  Motor  Corp. 

48.1 

Hercules  Engines,  Inc. 

15.6 

Minneapolis-Moline,  Inc. 

0.9 

Oliver  Corp. 

0.1 

Total 

64.7 

78.  CONDEC  Corp. 

61.9 

Consolidated  Controls 

Corp. 

1.1 

Total 

63.0 

79.  Western  Union  Telegraph 

Co.  62.4 

80.  Emerson  Electric  Co.  56.9 

Pace,  Inc.  0.5 

Rantec  Corp.  0.1 

Supreme  Products  Corp.  4.7 

Total  62JJ 

81.  Firestone  Tire  & Rubber 

Co.  61.0 

Dayton  Tire  & Rubber 

Co.  0.3 

Total  61.3 

82.  Bethlehem  Steel  Corp.  54.3 

Bethlehem  Steel  Export 

Corp.  3.7 

Calmar  Steamship 

Corp.  2.3 

Total  60 

83.  Airlift  International, 

Inc.  59.0 

84.  Hughes  Tool  Co.  58.6 

85.  Cessna  Aircraft  Co.  52.1 

Aircraft  Radio  Corp.  4.6 

Total  56.7 

86.  Atlantic  Research  Corp.  56.3 

Northeastern  Engineering, 

Inc.  .2 

Total  56.5 

87.  Sverdrup  & Parcel, 

Inc.  0.9 

A R 0,  Inc.  55.6 

Total  5675 

88.  American  Mfg.  Co.  of 

Texas  54.9 

89.  Stevens  (J.  P.)  & Co., 

Inc.  53.4 

90.  Vinnell  Corp.  53.1 

91.  Westinghouse  Air  Brake 

Co.  14.1 

Failing  (George  E.)  Co.  0.3 

Le  Tourneau-Westinghouse 

Co.  2.7 

Melpar,  Inc.  15.4 

Wilcos  Electric  Co.,  Inc.  19.4 

Total  5L9 

92.  System  Development 

Corp.  50.4 

93.  Northwest  Airlines,  Inc.  50.3 

94.  Gulf  Oil  Corp.  49.8 

Industrial  Asphalt,  Inc.  0.1 

Total  49.9 

95.  Smith  Investment  Co.  0.0 

Smith,  A.  O.  Corp.  48.5 

Total  48.5 

96.  Motorola,  Inc.  42.7 

Motorola  Communications 

& Electronics,  Inc.  5.0 

Motorola  Overseas  Corp.  0.1 

Total  47.8 

97.  Cities  Service  Co.  0.0 

Cities  Service  Gas  Co.  0.5 

Cities  Service  Oil  Co.  39.4 


Cities  Service  Tankers 

Corp.  7.6 

Total  47J5 

98.  Turn  pane  Co.,  Inc.  46.9 

99.  Union  Carbide  Corp.  44.5 

Englander  Co.,  Inc.  1.0 

Konrad  Corp.  0.7 

Ocean  Systems,  Inc.  0.6 

Total  46^8 

100.  Maxson  Electronics  Corp.  45.9 
Hopkins  Engineering  Co.  0.1 

Total  46.0 


“Net  value  of  new  procurement 
actions  minus  cancellations,  termina- 
tions and  other  credit  transactions. 
The  data  include  debit  and  credit  pro- 
curement actions  of  $10,000  or  more 
under  military  supply,  service  and 
construction  contracts  for  work  in 
the  United  States,  plus  awards  to 
listed  companies  and  other  U.  S.  com- 
panies for  work  overseas.  Procure- 
ment actions  include  definitive  con- 
tracts, the  obligated  portions  of  let- 
ter contracts,  purchase  orders,  job 
orders,  task  orders,  delivery  orders, 
and  any  other  orders  against  existing 
contracts.  The  data  do  not  include  that 
part  of  indefinite  quantity  contracts 
that  have  not  been  translated  into 
specific  orders  on  business  firms,  nor 
do  they  include  purchase  commitments 
or  pending  cancellations  that  have  not 
yet  become  mutually  binding  agree- 
ments between  the  Government  and 
the  company. 

b The  assignment  of  subsidiaries  to 
parent  companies  is  based  on  stock 
ownership  of  50  percent  or  more  by 
the  parent  company,  as  indicated  by 
data  published  in  standard  industrial 
reference  sources.  The  company  totals 
do  not  include  contracts  made  by 
other  U.  S.  Government  agencies  and 
financed  with  DOD  funds,  or  con- 
tracts awarded  in  foreign  nations 
through  their  respective  governments. 
The  company  names  and  corporate 
structures  are  those  in  effect  as  of 
June  30,  1966.  Only  those  subsidi- 
aries are  shown  for  which  procure- 
ment actions  have  been  reported. 

c Less  than  $50,000. 

d Stock  ownership  is  equally  divided 
between  Kaiser  Industries  Corp.  and 
Morrison- Knudsen  Co.;  half  of  the 
total  military  awards  is  shown  under 
each  of  the  parent  companies. 

e Stock  ownership  is  equally  di- 
vided between  Standard  Oil  Co.  of 
California  and  Texaco,  Inc.;  half  of 
the  total  of  military  awards  is  shown 
under  each  of  the  parent  companies. 
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Contracts  of  $1,000,000  and  over 
awarded  during  the  month  of  Novem- 
ber 1967: 


DEFENSE  SUPPLY  AGENCY 

2 — Bootz  Mfg.  Co.,  Evansville,  Ind.  $1,727,- 
056.  6,300  gasoline  field  range  outfits  and 
2,800  gasoline  field  range  cabinets,  with 
one  complete  set  of  tooling  for  each  cabi- 
net and  miscellaneous  cabinet  parts.  De- 
fense General  Supply  Center,  Richmond, 
Va.  DSA  400-68-C-2239-TP  512. 

— Otis  Elevator  Co.,  Cleveland,  Ohio.  $1,- 
202,826.  226  fork  lift  trucks.  Defense 

General  Supply  Center,  Richmond,  Va. 
DSA  400-68-C-2262. 

— Michael,  Inc.,  Philadelphia,  Pa.  $1,821,- 
000.  60,000  men’s  polyester  and  wool 

tropical  coats.  Defense  Personnel  Sup- 
port Center,  Philadelphia,  Pa.  DSA  100- 
68-C-0890. 

— Bannercraft  Clothing.  $1,232,000.  40,000 
men’s  polyester  and  wool  tropical  coats. 
Defense  Personnel  Support  Center,  Phila- 
delphia, Pa.  DSA  100-68-C-0891 

7 —  Raymer  Bag  Corp.,  New  Bedford,  Mass. 

$1,461,645.  7,400,000  polypropylene  sand 

bags.  Defense  General  Supply  Center, 
Richmond,  Va.  DSA  400-68-C-1658-001. 

— Sun  Garden  Packing  Co.,  Preston,  Md. 
$1,764,615.  336,875  cases  of  canned  to- 
matoes. Defense  Personnel  Support  Cen- 
ter, Philadelphia,  Pa.  DSA  130-8-C-115B2. 

— Tri-Valley  Growers,  San  Francisco,  Calif. 
$1,038,054.  228,992  cases  of  canned 

tomatoes.  Defense  Personnel  Support  Cen- 
ter, Philadelphia,  Pa.  DSA  130-8-C-115B3. 

8 —  American  Oil  Co.,  Chicago,  111.  $1,226,- 
714.  6,240,000  gallons  of  gasoline,  638,000 
gallons  of  diesel,  and  1,596,000  gallons 
of  fuel  oil.  Defense  Fuel  Supply  Center, 
Alexandria,  Va.  DSA  600-68-D-0444. 

9 —  Morris  Bros.,  New  York,  N.Y.  $2,717,- 
072.  1,711,344  white  cotton  bed  sheets.  De- 
fense Personnel  Support  Center,  Phil- 
adelphia, Pa.  DSA  100-68-C-0941. 

15 — Perl  Pillow  Co.,  Houston,  Tex.  $4,739,- 
292.  209,572  mountain  sleeping  bags.  De- 
fense Personnel  Support  Center,  Phila- 
delphia, Pa.  DSA  100-68-C-0568. 

22 — Bonham  Mfg.  Co.,  Bonham,  Tex.  $1,448,- 
096.  205,200  men’s  nylon,  cotton  sateen 
field  coats.  Defense  Personnel  Support 
Center,  Philadephia,  Pa.  DSA  100-68-C- 
0968. 

— Rolane  Sportswear,  Ridgely,  Tenn.  $1,- 
009,500.  150,000  men’s  nylon,  cotton  sateen 
field  coats.  Defense  Personnel  Support 
Center,  Philadelphia,  Pa.  DSA  100-68-C- 
0967. 

24 — Addison  Shoe  Corp.,  Wynne,  Ark.  $1,- 
944,614.  250,355  pairs  of  mildew-resistant 
safety  shoes.  Defense  Personnel  Support 
Center,  Philadelphia,  Pa.  DSA  100-68-C- 
1026. 

— General  Cable  Corp.,  New  York,  N.Y. 
$2,270,002.  43,730  reels  of  telephone  cable. 
Defense  Industrial  Supply  Center,  Phila- 
delphia, Pa.  DSA  500-68-C-1643. 


CONTRACT  LEGEND 

Contract  information  is  listed  in 
the  following  sequence:  Date — 
Company — Value — Material  or 
Work  to  be  Performed — Loca- 
tion of  Work  Performed  (if 
other  than  company  plant)  — 
Contracting  agency  — Contract 
Number. 


DEFENSE  PROCUREMENT 


DEPARTMENT  OF  THE  ARMY 


1 —  AVCO  Corp.,  Stratford,  Conn.  $11,311,- 
300.  Turbine  engines  for  the  CH-47  Chin- 
ook helicopter.  Aviation  Material  Com- 
mand, St.  Louis,  Mo.  DA-AJ01-67-C2292. 

— Iowa  Mfg.  Co.,  Cedar  Rapids,  Iowa.  $1,- 
447,560.  Diesel  engine  driven  crushing  and 
screening  plants.  Mobility  Equipment  Com- 
mand, St.  Louis,  Mo.  DA-AK01-67-CAO62. 

2 —  Martin  Marietta,  Orlando,  Fla.  $52,000,- 
000.  FY  1968  Pershing  ground  support 
equipment.  Army  Missile  Command, 
Huntsville,  Ala.  D A-AH01-68-C0532. 

— Boeing  Co.,  Morton,  Pa.  $11,000,000.  FY 
1969  pre-buy  of  sets  of  long  lead  time 
items  for  CH-47C  helicopters.  Aviation 
Material  Command,  St.  Louis,  Mo.  DA- 
A.T01-69-C0001. 

3 —  ACF  Industries,  St.  Louis,  Mo.  $2,507,- 
400.  Metal  parts  for  cluster  bomb  units. 
Ammunition  Procurement  & Supply  Agen- 
cy, Joliet.  111.  DA-AA09-68-C01V  l. 

— Scovill  Mfg.  Co.,  Waterbury,  Conn.  $2,- 
456,622.  Metal  parts  for  cluster  bomb 
units.  Ammunition  Procurement  & Sup- 
ply Agency,  Joliet,  111.  DA-AA09-68- 

C0190. 

- — Batesville  Mfg.  Co.,  Batesville,  Ark.  $2,- 
435,517.  Metal  parts  for  cluster  bomb 
units.  Ammunition  Procurement  & Sup- 
ply Agency,  Joliet,  111.  DA-AA09-68- 

C0189. 

— Chamberlain  Mfg.  Corp.,  Elmhurst,  111. 
S3, 796, 023.  105mm  projectiles.  Waterloo, 

Iowa.  Ammunition  Procurement  & Supply 
Agency.  Joliet,  111.  DA-A  A09-67-C0297. 

6 — Vatronics,  Inc.,  West  Patterson,  N.J.  $1- 
291,400.  Fuzes  for  aircraft  flares.  Ammuni- 
tion Procurement  & Supply  Agency,  Joliet, 
111.  DA-  'V  A09-68-C0195. 

— Hupp  Corp.,  Canton,  Ohio.  $5,148,480. 
Ten  and  20  horsepower,  gasoline-operated 
engines.  Mobilitv  Eouipment  Command, 
St.  Louis,  Mo.  DA-23-195-AMC-00284. 

8 —  Brunswick  Corp.,  Lincoln,  Neb.  $1,223,- 
697.  Grommets  for  155mm  projectiles.  Am- 
munition Procurement  & Supply  Agency, 
Joliet,  111.  A A-09-68-C0166. 

— Aerojet  General,  Downey,  Calif.  $2,579,- 
200.  Metal  parts  for  2.75-inch  rockets. 
Ammunition  Procurement  & Supply 
Agency,  Joliet,  111.  AA09-68-C0142. 

— General  Motors,  Ypsilanti,  Mich.  $11,- 
200,428.  20mm  guns  and  gun  bodies  for 
use  on  single  wing  aircraft.  Army  Wea- 
pons Command,  Rock  Island,  111.  DA 
CA41-68-C0014. 

— Thompson-Stearns-Rogers,  Inc.,  Denver, 
Colo.  $10,572,011.  Conversion  and  sub- 
sequent operation  of  an  existing  Gov- 
ernment facility  at  Welden  Springs,  Mo. 
Engineer  Dist.,  Kansas  City,  Mo. 

9 —  Etowah  Mfg.  Co.,  Gadsden,  Ala.  $3,149,- 

525.  Metal  parts  for  artillery  round 
boosters.  Ammunition  Procurement  & Sup- 
ply Agency,  Joliet,  111.  DA-AA09-68- 

C0205. 

— Delaware  Valley  Armaments,  Inc.,  Mount 
Laurel,  N.J.  $4,252,200.  Metal  parts  for 
artillery  round  boosters.  Ammunition  Pro- 
curement & Supply  Agency,  Joliet,  111. 
DA-AA09-68-C0204. 

— Emco  Porceilain  Enamel  Co.,  Port  Chester, 
N.Y.  $1,949,000.  Small  arms  ammunition 
boxes.  Frankford  Arsenal,  Philadelphia, 
Pa.  DA-AA25-67-C-723. 

— Lehigh,  Inc.,  Easton,  Pa.  $2,616,804.  Parts 
for  2.75-inch  rocket  warheads.  Ammuni- 
tion Procurement  & Supply  Agency, 
Joliet,  111.  DA-AA09-68-C0200. 

— Honeywell,  Inc.,  Hopkins,  Minn.  $2,222,- 
025.  Metal  parts  for  nose  fuzes  for  750- 
lb.  bombs.  New  Brighton,  Minn.  Ammuni- 


tion Procurement  & Supply  Agency, 
Joliet,  111. 

— United  Aircraft,  East  Hartford,  Conn. 
$6,630,000.  Engines  for  CH-54A  aircraft. 
Aviation  Material  Command,  St.  Louis, 
Mo.  DA-AJ01-67-C0875. 

— Sperry  Rand  Corp.,  St.  Paul,  Minn.  $1,- 
500,000.  Classified  electronics  eouipment. 
Electronics  Command,  Fort  Monmouth, 
N.J. 

13 — Remington  Arms  Co.,  Bridgeport,  Conn. 
$32,886,583.  Manufacture  of  miscellaneous 
small  arms  ammunition.  Independence, 
Mo.  Ammunition  Procurement  & Supply 
Agency,  Joliet,  111.  DA-49-010-AMC- 

00003  (A). 

— Sperry  Rand,  New  York,  N.Y.  $41,241,- 
096.  Manufacture,  load,  assembly  and 
packing  of  ammunition.  Shreveport,  La. 
Ammunition  Procurement  & Supply  Ag- 
ency, Joliet,  111.  DA-11-173-AMC-00080. 

— Olin  Mathieson  Chemical  Corp.,  East  Al- 
ton, 111.  $3,416,922.  Propellants  and  re- 
lated raw  materials.  Baraboo.  Wis.  Am- 
munition Procurement  & Supply  Agency, 
Joliet,  111.  DA-11-173-AMC-00106. 

— Standard  Products  Co.,  Cleveland,  Ohio. 
$3,571,285.  Track  assemblies  for  M114 
vehicles.  Port  Clinton,  Ohio.  Tank  Auto- 
motive Command,  Warren,  Mich.  DA- 
AE07-68-C0993. 

— Norris  Industries,  Los  Angeles,  Calif.  $1,- 
119,984.  Maintenance  and  repair  of  facili- 
ties in  support  of  60/80mm  projectile  metal 
parts  and  105mm  cartridge  cases.  River- 
side, Calif.  Ammunition  Procurement  & 
Supply  Agency,  Joliet,  111.  DA-11-173- 

AMC-00998. 

15 —  Brad’s  Machining  Products,  East  Gadsden, 
Ala.  $4,365,000.  Metal  parts  for  artillery 
fuze  boosters.  Ammunition  Procurement 
& Supply  Agency,  Joliet,  111.  DA-AA09- 
68-C0209. 

— Ingraham  Co.,  Bristol,  Conn.  $1,980,633. 
Metals  part  for  artillery  fuze  boosters. 
Ammunition  Procurement  & Supply  Ag- 
ency, Joliet,  III.  DA-AA09-68-C0213. 

— General  Time  Corp.,  Skokie,  111.  $1,503,- 
590.  Bomb  fuzes.  Frankford  Arsenal, 
Philadelphia,  Pa.  DA-AA25-67-C0690. 

16 —  Raytheon  Co.,  Bedford,  Mass.  $8,266,596. 
Advanced  development  of  SAM-D  missiles. 
Army  Missile  Command,  Huntsville,  Ala. 
DA-AH01-67-C1995. 

— Booz-Allen  Applied  Research,  Chicago, 
111.  $1,765,721.  Scientific  and  technical 

effort  to  support  continuing  studies,  evalu- 
ation and  analyses  of  military  doctrine  for 
the  Army  Combat  Development  Command 
Institute  of  combined  arms  and  support  at 
Fort  Leavenworth,  Kan.  Northwest  Pro- 
curement Agency,  Oakland,  Calif.  DA- 
AG05-67-C0437. 

17 —  AVCO  Corp.,  Stratford,  Conn.  $25,984,- 
582.  UH-1  and  OV-1  aircraft  engines. 
Aviation  Material  Command,  St.  Louis, 
Mo.  DA-AJ01-68-C0954. 

— Beech  Aircraft,  Wichita,  Kan.  $2,070,050. 
Bomb  dispensers.  Salina,  Kan.  Procure- 
ment Detachment,  Chicago,  111.  DA-AA09- 
68-C0009. 

— McDonnell  Co.,  St.  Louis,  Mo.  $1,275,- 
000.  Development  of  a trainer  set  for  the 
medium  anti-tank  assault  weapon  sys- 
tem. Titusville,  Fla.  Army  Missile  Com- 
mand, Huntsville,  Ala.  DA-AH01-67- 
C0104. 

— Model  Screw  Products,  Inc.,  Hazelwood, 
Mo.  $1,212,750.  4.2-inch  cartridge  con- 
tainers. Ammunition  Procurement  & Sup- 
ply Agency,  Joliet,  111.  DA-AA09-68- 

C0021. 

20 —  American  Fabricated  Products,  Inc.,  In- 
dianapolis, Ind.  $1,001,278.  Cartridge  con- 
tainers for  obturating  assemblies  for 
4.2-inch  cartridges.  Ammunition  Procure- 
ment & Supply  Agency,  Joliet,  111.  DA- 
AA09-68-C0022. 

— Harvey  Aluminum  Sales,  Torrance,  Calif. 
$34,784,577.  Loading,  assembling  and  pack- 
ing of  ammunition.  Ammunition  Procure- 
ment & Supply  Agency,  Joliet,  111.  DA- 
11-173- AMC-00520. 

21 —  Chamberlain  Mfg.  Co.,  Waterloo,  Iowa. 
$1,922,215.  Metal  parts  for  2.75-inch  rock- 
ets. Ammunition  Procurement  & Supply 
Agency,  Joliet,  111.  DA-A A09-67-C0363. 
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— Sylvania  Electric  Products,  Mountain 
View,  Calif.  $4,592,728.  Classified  work. 
Santa  Cruz,  Calif.  Mobility  Equipment 
Command,  Research  and  Development 
Center,  Fort  Belvoir,  Va.  DA-AK02-68- 
C0210. 

24 — Amron  Corp.,  Waukesha,  Wis.  $2,588,070. 
Cartridge  cases.  Ammunition  Procurement 
& Supply  Agency,  Joliet,  111.  DA-AA09- 
C0233. 

27 —  General  Time  Corp.,  Stamford,  Conn. 
$2,415,000.  Metal  parts  for  M125A1  de- 
tonator boosters.  Gadsden,  Ala.  Ammu- 
nition Procurement  & Supply  Agency, 
Joliet,  111.  DA-AA09-68-C0054. 

— Chamberlain  Mfg.  Corp.,  Elmhurst,  111. 
$2,000,000.  Modernization  activities  at  the 
Army  Ammunition  Plant,  Scranton,  Pa. 
Ammunition  Procurement  & Supply  Ag- 
ency, Joliet,  111.  DA-36-034- AMC-00163. 

— Eastern  Tool  & Mfg.  Co.,  Belleville,  N.J. 
$1,536,493.  Metal  parts  for  66mm  rocket 
warheads.  Ammunition  Procurement  & 
Supply  Agency,  Joliet,  111.  DA-AA09-68- 
C0226. 

— J.H.W.,  Inc.,  Dover,  Del.  $2,277,432.  Con- 
struction of  an  elementary  school.  Oki- 
nawa. Engineer  Dist.,  Okinawa.  DA-CA79- 
68-C0034. 

— Watkins  Johnson  Co.,  Palo  Alto,  Calif. 
$1,678,206.  Microwave  system  receivers  for 
technical  support  of  defense  Drograms. 
White  Sands,  N.M.  White  Sands  Missile 
Range,  N.M.  DA-AD07-68-C0019. 

— Hughes  Aircraft,  Culver  City,  Calif.  $1,- 
476,500.  Feasibility  demonstration  project 
for  the  Tow/Cheyenne  missile  system. 
Army  Missile  Command,  Huntsville,  Ala. 
DA-AH01-67-C2487. 

— Brunswick  Corp.,  Sugar  Grove,  Va.  $1,- 
181,860.  30mm  cartridge  launchers.  Army 
Arsenal,  Edgewood,  Md.  DA-18-035-AMC- 
00962. 

28 —  Atlas  Chemical  Corp.,  Wilmington,  Del. 
$14,081,983.  Production  of  TNT  and  main- 
tenance activities  at  the  Army  Ammuni- 
tion Plant,  Chattanooga,  Tenn.  Ammuni- 
tion Procurement  & Supply  Agency,  Joliet, 
111.  DA-11-173-AMC-531. 

— General  Time  Corp.,  Stamford,  Conn.  $10.- 
553,662.  Fuzes.  Peru,  111.  Ammunition 
Procurement  & Supply  Agency,  Joliet, 
111.  DA-AA09-68-C0223. 

— Farmers  Chemical  Assn.,  Tyner,  Tenn. 
$1,349,402.  Support  services  for  the  man- 
ufacture of  explosives.  Chattanooga,  Tenn. 
Ammunition  Procurement  & Supply  Ag- 
ency, Joliet,  111.  DA-11-173-AMC-00300. 

— Ryan  Stevedoring  Co.,  Mobile,  Ala.  $5,- 

153.000.  Stevedoring  services  at  Brookley 

AFB,  Ala.,  for  period  of  Jan.  1,  1968 
through  Dec.  31,  1969.  Headquarters, 

Eastern  Area,  Military  Traffic  Manage- 
ment and  Terminal  Service,  Brooklyn, 
N.Y.  DA-HC21-68-D0044. 

— Equitable-Higgins  Shipyards,  New  Or- 
leans, La.  $1,970,081.  Repair  and  alteration 
of  a barge.  Engineer  Dist.,  Memphis, 
Tenn. 

- — Honeywell,  Inc.,  Tampa,  Fla.  $1,801,735. 
Various  multiplexers  and  spare  parts. 
Electronics  Command,  Philadelphia,  Pa. 
DA-AB05-68-C0613. 

29 —  I.D.  Precision  Comoonents  Corp.,  Jamai- 
ca, N.Y.  $2,856,250.  Metal  parts  for 
boosters.  Gadsden,  Ala.  Ammunition  Pro- 
curement & Supply  Agency,  Joliet,  111. 
DA-AA0Q-68-C0237. 

— Honeywell,  Inc.,  Framingham,  Mass.  $1,- 

500.000.  Classified  electronics  equipment. 
Electronics  Command,  Fort  Monmouth, 
N.J. 

30 —  Eastman  Kodak,  Kingsport,  Tenn.  $54,- 
412,050.  Explosives.  Ammunition  Procure- 
ment & Supply  Agency,  Joliet,  111.  DA- 
W-11-1 73-AMC-35  (a) . 

— Uniroyal,  Inc.,  New  York,  N.Y.  $12,- 
480,340.  Various  explosive  and  operations 
and  maintenance  activities  at  the  Army 
Ammunition  Plant,  Joliet,  111.  Ammuni- 
tion Procurement  & Supply  Agency,  Jo- 
liet, 111.  D A-11-173-AMC-00062. 

— General  Instrument  Corp.,  Chicopee,  Mass. 
$4,491,382.  Metal  parts  for  750-lb.  bomb 
nose  fuzes.  Ammunition  Procurement  & 
Supply  Agency,  Joliet,  111.  DA-AA09-68- 
C-0246. 

— General  Electric  Co.,  Burlington,  Vt.  $6,- 
020,654.  Armament  pods,  7.62mm  auto- 
matic guns  and  ancillary  equipment.  Army 
Weapons  Command,  Rock  Island,  111.  DA- 
AF03-68-C-0019. 

- — Raytheon  Co.,  Lexington,  Mass.  $2,690,- 
527.  Advance  production  engineering  for 
the  improved  Hawk  missile  system.  And- 
over and  Bedford,  Mass.  Army  Missile 
Command,  Huntsville,  Ala.  DA-AH01-67- 
C0A019. 


— Martin  Marietta,  Orlando,  Fla.  $2,- 
389,258.  Canisters  for  the  aerial  mine  sys- 
tem. Procurement  Detachment,  Chicago, 
111.  DA-AA09-68-C0028. 

— American  Machine  & Foundry  Co.,  York, 
Pa.  $2,267,352.  Metal  parts  for  4.2-inch 
mortar  projectiles.  Procurement  Detach- 
ment, Chicago,  111.  DA-AA09-67-C0336. 

— Norris  Industries,  Los  Angeles,  Calif.  $2,- 
199,274.  81mm  projectiles.  Vernon,  Calif. 
Northwest  Procurement  Agency,  Oak- 
land, Calif.  DA-AG07-68-C-0415. 

— SCM  Corp.,  Deerfield,  111.  $1,830,585.  Tele- 
typewriter reperforator-transmitters.  Elec- 
tronics Command,  Philadelphia,  Pa.  DA- 
AB05-68-C0608. 

— Uniroyal,  Mishawaka,  Ind.  $1,190,400. 
Collapsible  10,000-gallon-tank  assemblies 
for  petroleum.  Warsaw,  Ind.  Mobility 
Equipment  Command,  St.  Louis,  Mo.  DA- 
AK01-67-C-E002. 

— Canadian  Commercial  Corp.,  Ottawa,  On- 
tario, Canada.  $1,093,072.  Telescopes  and 
components.  DA-A  A25-68-C0311.  $1  027,- 

871.  30  caliber  ball  cartridge  propellant. 
Frankford  Arsenal,  Philadelphia,  Pa.  DA- 
AA25-68-C0310. 


DEPARTMENT  OF  THE  NAVY 

1 —  Kaiser  Aluminum  & Chemical  Sales,  Hale- 
thorpe,  Md.  $4,005,296.  AM-2  aluminum 
landing  mats  for  use  on  airfields.  Nav- 
al Air  Engineering  Center,  Philadelphia, 
Pa.  NOO-156-68C-0439. 

2 —  Teledvne  Systems  Co.,  Hawthorne,  Calif. 
$7,715,200.  Self-contained  navigation  sys- 
tems. Naval  Air  Systems  Command.  NOOO 
19-67-C-189 

— Alsco,  Inc.,  St.  Louis,  Mo.  $2,653,227. 
Rocket  launchers.  Naval  Air  Systems  Com- 
mand. N0  0019-67-C-0621. 

— Sunstrand  Corp.,  Rockford,  111.  $2,479,- 

326.  Constant  speed  drives  and  frequency 
control  boxes  for  the  FY  1968  P -4  air- 
craft program.  N0  0 019-68-C-0083.  Con- 
stant drives  and  related  equipment  for  A-7 
aircraft.  Naval  Air  Systems  Command. 
NOOO  1 9-68— C-0088. 

— Mine  Safety  Appliances  Co.,  Pittsburgh, 

Pa.  $1,759,000.  Oxygen-breathing  appara- 
tus and  oxygen  canisters  for  shipboard 
firefighting  and  damage  control.  Evans 
City,  Pa.  Navy  Ships  Parts  Control 
Center,  Mechanicsburg,  Pa.  NOO-104-68C- 
1442. 

— Lundy  Electronics  & Systems,  Glenhead, 
N.Y.  $1,500,030.  Countermeasure  chaff. 
Pompano  Beach,  Fla.  Navy  Ships  Parts 
Control  Center,  Mechanicsburg,  Pa.  NOO- 
104-68C-0439. 

3 —  North  American  Rockwell  Corp.,  Colum- 
bus, Ohio.  $39,756,982.  RA-5C  weapons 
systems.  Naval  Air  Systems  Command. 
N0  0019-68-C-0190. 

— McDonnell  Douglas  Corp.,  St.  Louis,  Mo. 
$33,300,000.  Long  lead  time  authorization 
for  F-4E,  RF-4C,  and  F-4D  aircraft. 
Naval  Air  Systems  Command.  NOOO 
19-67-0171. 

— Hartmann-Huyck  Systems  Co.,  Hunting- 
ton  Station,  N.Y.  $1,715,000.  Airborne 
navigational  computer  display  systems. 
Naval  Air  Systems  Command.  N00019- 
67-C-0503. 

— Magnavox  Co.,  Fort  Wayne,  Ind.  $1,602,- 
168.  Airborne  detection  transmitting  sets 
and  associated  equipment.  Naval  Air 
Systems  Command.  NOOO  19-67-C-0678. 

— Vocaline  Co.  of  America,  Old  Saybrook, 
Conn.  $1,322,000.  Sonobuoy,  bathythermo- 
graph transmitter  set  and  underwater 
sound  signal  testing.  South  Bristol, 
Maine.  Naval  Air  Systems  Command. 
N00019-68-C-0124. 

— General  Electric,  Washington,  D.C.  $1,- 
965,200.  Turbine  generator  sets  with 
voltage  regulators  and  exciters.  Fitch- 
burg, Mass.  Naval  Air  Systems  Command. 
N00024-68-C-5168. 

— Scope,  Inc.,  Restor,  Va.  $2,600,000.  Elec- 
tronics systems  equipment  with  associated 
repair  parts  and  technical  data.  Naval 
Air  Systems  Command.  N00024-68-C- 
1079. 


6 —  Southeastern  Electric  Contracting  Co., 

Virginia  Beach,  Va.  $1,429,600.  Installation 
of  utilities  at  the  Naval  Shipyard,  Nor- 
folk, Va.  Naval  Facilities  Engineering 
Command.  Nby-67143. 

7 —  Westinghouse  Electric,  Baltimore,  Md. 
$1,590,00.  Design,  development  and  man- 
ufacture of  one  X-Band  Radar  Impact 
Scoring  System.  Naval  Ship  Systems 
Command.  N00024-68-C-1070. 

8 —  Texas  Instruments,  Dallas,  Tex.  $1,381,- 
000.  Equipment  used  with  AN/APQ-116 
radar  system  on  A-7A  aircraft.  Navy 
Aviation  Supply  Office,  Philadelphia,  Pa. 

9 —  Hughes  Aircraft,  Canoga  Park,  Calif. 
$15,950,697.  Walleye  guided  missiles  for 
the  Navy  and  Air  Force.  Naval  Air  Sys- 
tems Command.  N00019-68-C-0126. 

— Grumman  Aircraft  Engineering  Corp., 
Bethpage,  N.Y.  $11,147,000.  Increase  in 
limitation  of  authorization  for  EA-6B  air- 
craft. Naval  Air  Systems  Command. 
N00019-67-C-0078. 

— North  American  Aviation,  Columbus,  Ohio. 
$5,000,000.  T-2B  aircraft.  Naval  Air  Sys- 
tems Command.  NOw(A)-66-0081. 

— Raytheon  Co.,  Bedford,  Mass.  $3,826,353. 
Rocket  motors.  Naval  Air  Systems  Com- 
mand. N00019-67-C-0019. 

— M.I.T.,  Cambridge,  Mass.  $1,290,000.  Fab- 
rication of  control  equipment  spares  and 
computer  checkout  software  for  support 
van  for  the  Navy's  Deep  Submergence 
Rescue  Vehicle. 

— Norfolk  Shipyard  and  Drydock  Corp., 
Norfolk,  Va.  $1,170,951.  Overhaul  of 
oiler  USS  Aucilla  (AO-56).  Superviser  of 
Shipbuilding,  Fifth  Naval  Dist.,  Ports- 
mouth, Va.  N62678-68-R79. 

13 —  Owens  Corning  Fiberglass  Corp.,  Wash- 

ington, D.C.  $1,165,000.  Countermeasure 
chaff.  Ashton,  R.I.  Navy  Ships  Parts 

Control  Center,  Mechanicsburg,  Pa. 
N00104-68-C-0900. 

14 —  Alabama  Dry  Dock  & Shipbuilding  Co., 

Mobile,  Ala.  $41,053,900.  Construction  of 
two  submarine  rescue  vessels  and  one 
exhibiton  model  of  the  ship  type.  Naval 
Ship  Systems  Command.  N00024-68-C- 
0250. 

— Pennsylvania  State  University,  University 
Park,  Pa.  $7,697,000.  MK-48  torpedoes. 

Naval  Ordnance  Systems  Command. 
NOw  65-0123d-MOD.  #13. 

— Bunker-Ramo  Corp.,  Silver  Spring,  Md. 

$5,620,225.  ECM  equipment.  Naval  Air 
Systems  Command.  N00019-68-C-0210. 

— Curtiss-Wright  Corp.,  Wood-Ridge,  N.J. 
$2,843,878.  Spare  parts  for  aircraft  en- 
gines. Navy  Aviation  Supply  Office.  Phil- 
adelphia, Pa.  F41608-67-A-5900-GB89. 

— Raytheon  Co.,  South  Lowell,  Mass.  $2,- 
164,913.  Guidance  and  control  groups  for 
Chaparral  missiles.  Naval  Air  Systems 
Command.  N00019-68-C-0102. 

15 —  LTV  Aerospace  Corp.,  Dallas  Tex.  $4,- 
000,000.  Long  lead  time  effort  for  A-7D 
aircraft.  Naval  Air  Systems  Command. 
N00019-67-C-0143. 

— Martin  Marietta  Corp.,  Baltimore,  Md. 
$3,388,082.  Classified  work  on  Navy  air- 
craft. Naval  Air  Systems  Command. 
NOOO19-67-C-0337. 

— United  Boatbuilders,  Bellingham,  Wash. 
$2,250,000.  Construction  of  39  31-foot 
river  patrol  boats.  Naval  Ship  Systems 
Command.  NOO24-68-C-0253. 

— Texas  Instruments,  Dallas,  Tex.  $2,112,- 
376.  Components  and  technical  services 
for  radio  navigation  sets.  Naval  Ship 
Systems  Command.  NOOO24-68-C-1068. 

16 —  Beech  Aircraft  Corp.,  Wichita,  Kan.  $4,- 
678,347.  AQM-37A  missile  targets.  Naval 
Air  Systems  Command.  N00  019-67-C- 
0172. 

— Sanders  Associates,  Nashua,  N.H.  $1,- 
746,509.  Development  work  on  an  ECM 
system.  Naval  Air  Systems  Command. 
N0  0019-68-C-0085. 

— Westinghouse  Electric,  Baltimore,  Md. 
$1,000,000.  Increase  in  the  scope  of  the 
MK48  Mod  O,  torpedo  test  and  evaluation 
program.  Naval  Ordnance  Systems  Com- 
mand. NOw  64-0705-i  Mod.  #40. 

— Teledyne  Systems  Co.,  Hawthorne,  Calif. 
$1,175,000.  IHAS  components.  Naval  Air 
Systems  Command.  N00019-67-C-0189. 

20 — General  Dynamics,  Pomona,  Calif.  $7,- 
830,714.  Standard  Arm  missiles  with  ship- 
ping containers.  Naval  Air  Systems  Com- 
mand. NOOO19-67-C-0399. 
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— General  Electric,  Schenectady,  N.Y.  $4,- 
709,350.  Nuclear  propulsion  research  and 
development.  Naval  Ship  Systems  Com- 
mand. NOOO24-67-C-5016. 

— United  Aircraft,  Stratford,  Conn.  $1,- 
521,600.  SH-3D  helicopters.  Naval  Air 
Systems  Command.  NOOO19-67-C-0239. 

— Clymer  Machine  Co.,  Trumbauersville,  Pa. 
$1,281,185.  Holding  rings  and  adapters 
for  5-inch,  38  caliber  projectiles.  Navy 
Ships  Parts  Control  Center,  Mechanics- 
burg.  Pa.  N00104-68C-0897. 

21 —  FMC  Corp.,  Minneapolis,  Minn.  $8,152,- 
810.  MK-22  guided  missile  launching  sys- 
tems and  related  equipment.  Naval 
Ordnance  Systems  Command.  00017-67-C- 
2115. 

22 —  Raytheon  Co.,  Lexington,  Mass.  $12,635,- 
162.  Sparrow  III  guided  missiles  and  as- 
sociated equipment.  Lowell,  Mass.  Naval 
Air  Systems  Command.  N00019-67-C- 
0029. 

— Sperry  Rand,  St.  Paul,  Minn.  $3,956,067. 
Program  tapes  for  the  A-NEW  program. 
Naval  Air  Systems  Command.  NOw  66- 
0613. 

— Westinghouse  Electric,  Baltimore,  Md. 
$1,000,000.  Production  prototype  models  of 
special  exercise  sections  for  MK-48  tor- 
pedoes. Naval  Ordnance  Systems  Com- 
mand. NOw64-0705-I  Mod  #44. 

— General  Dynamics,  Groton,  Conn.  $3,000,- 
000.  Refueling,  overhaul  and  subsequent 
testing  of  the  nuclear  ballistic  missile  sub- 
marine USS  James  Madison  (SSBN-627). 
Naval  Ship  Systems  Command.  N00024- 
68-C-0256. 

24 — AVCO  Corp.,  Cincinnati,  Ohio.  $3,941,- 
280.  Countermeasure  sets.  Naval  Elec- 
tronics Systems  Command.  N00039-68-C- 
0510. 

27 —  Raytheon  Co.,  South  Lowell,  Mass.  $9,- 
254,616.  Sidewinder  1C  guidance  and  con- 
trol sections.  Naval  Air  Systems  Com- 
mand. N00019-68-C00164. 

— Dell  Industries,  Waycross,  Ga.  $2,069,- 
169.  MK  76,  MOD  V practice  bombs. 
Navy  Ships  Parts  Control  Center,  Mechan- 
icsburg.  Pa.  N00104-68C-3330. 

28 —  Trustees  of  Columbia  University,  New 
York,  N.Y.  $1,741,785.  Marine  geophysics 
research.  Office  of  Naval  Research. 

29 —  Sylvania  Electric  Products,  Mountain 
View,  Calif.  $12,722,303.  Countermeasure 
receiving  sets.  Mountain  View  and  Santa 
Cruz,  Calif.  Naval  Ship  Systems  Com- 
mand. N00024-68-C-1023. 

— North  American  Aviation,  McGregor,  Tex. 
$8,297,426.  Rocket  motors  for  Shrike  mis- 
siles. Naval  Air  Systems  Command. 
N00019-67-C-0633. 

— Hughes  Aircraft,  Culver  City,  Calif.  $2,- 

275,000.  Airborne  weapons  launchers. 
Naval  Air  Systems  Command.  N00019- 
68-C-0160. 

— Raytheon  Co.,  Portsmouth,  R.I.,  $1,114,- 

300.  Maintenance  services  for  sonar  sys- 
tems and  conduct  of  training  courses. 
Naval  Ship  Systems  Command.  N00024- 
68-C-1090. 

30 —  Simplex  Wire  & Cable  Co.,  Newington, 
N.H.  $4,500,000.  Manufacture  of  under- 
sea cable.  Naval  Electronic  Systems  Com- 
mand. N00039-67-3573. 

— Texas  Instruments,  Dallas,  Tex.  $1,561,- 
807.  Equipment  for  AN/APQ116  radar 
systems  used  on  A-7A  aircraft.  Aviation 
Supply  Office,  Philadelphia,  Pa.  N00383- 
67A-2001-0225. 


DEPARTMENT  OF  THE 
AIR  FORCE 

1 — LTV  Electrosystems,  Salt  Lake  City,  Utah. 
$2,292,870.  Manufacture  of  communica- 
tions test  equipment.  Oklahoma  City  Air 
Materiel  Area,  (AFLC)  Tinker  AFB, 
Okla.  AF  34601-67-C-5346. 


— General  Electric,  West  Lynn,  Mass.  $1,- 
523,283.  Manufacture  of  components  for 
the  control  assembly  for  F-lll  aircraft. 
Aeronautical  Systems  Div.,  (AFSC), 
Wright-Patterson  AFB,  Ohio.  AF  33657- 
68-C-0258. 

— General  Motors,  Flint,  Mich.  $1,782,697. 
Manufacture  of  spark  plugs  for  various 
types  of  aircraft  engines.  San  Antonio 
Air  Materiel  Area,  (AFLC),  Kelly  AFB, 
Tex.  AF  41608-68-C-0996. 

— Collins  Radio  Co.,  Richardson,  Tex.  $1,- 

417,000.  Manufacture  of  airborne  antenna 
components.  Warner  Robins  Air  Materiel 
Area,  (AFLC),  Robins  AFB,  Ga.  AF 
09603-67-C-3 177-POO  1. 

— North  American  Aviation,  Anaheim,  Calif. 
$1,000,000.  Maintenance,  repair,  overhaul 
and  modification  of  the  Minuteman  guid- 
ance and  control  system.  Space  & Missile 
Systems  Organization,  (AFSC),  Norton 
AFB,  Calif.  AF  04701-68-C-0013. 

2 —  Philco-Ford  Corp.,  Palo  Alto,  Calif.  $8,- 
238,4(0.  WorK  on  communications  satel- 
lites. Space  & Missile  Systems  Organiza- 
tion, (AFSC),  Norton  AFB,  Calif.  AF 
04695-67-C-0139. 

— Talley  Industries,  Mesa,  Ariz.  $3,142,500. 
Production  of  aircraft  engine  starter 
cartridges.  Aeronautical  Systems  Div., 
(AFSC),  Wright-Patterson  AFB,  Ohio. 
AF  33657-68-C-0338. 

3 —  Fairchild  Hiller  Corp.,  Farmingdale,  N.Y. 
$1,866,400.  Manufacture  of  modification 
kits  for  F-105  aircraft.  Sacramento  Air 
Materiel  Area,  (AFLC),  McClellan  AFB, 
Calif.  AF  04606-68-J-001. 

— Analytical  Services,  Inc.,  Falls  Church, 
Va.  $1,494,700.  Analytical  studies  per- 
taining to  the  application  of  weapons 
systems.  Air  Force  Office  of  Scientific 
Research.  AF  49-638-1259. 

6 —  Lear  Siegler,  Grand  Rapids,  Mich.  $3,- 
749-524.  Manufacture  of  airborne  elec- 
tronics equipment.  Aeronautical  Systems 
Div.,  (AFSC),  Wright-Patterson  AFB, 
Ohio.  AF  33657-67-C-0979-P002. 

— LTV  Electrosystems,  Inc.,  Greenville,  Tex. 
$11,706,953.  Inspection,  repair  and  modi- 
fication of  C-121  aircraft.  Sacramento  Air 
Materiel  Area,  (AFLC),  McClellan  AFB, 
Calif.  AF  04606-68-C-0331. 

— Aerodex,  Inc.,  Miami,  Fla.  $4,199,944. 
Overhaul  of  aircraft  engines.  San  An- 
tonio Air  Materiel  Area,  (AFLC),  Kelly 
AFB,  Tex.  AF  41608-68-D-0616. 

7 —  Spacecraft  Inc.,  Huntsville,  Ala.  $1,754,- 
000.  Work  on  the  Titan  II  instrumenta- 
tion system.  Space  & Missile  Systems 
Organization,  (AFSC),  Los  Angeles,  Calif. 
04  (695)-1053. 

— Goodyear  Tire  & Rubber  Co.,  Akron,  Ohio. 
$3,224,725.  Manufacture  of  wheels  and 
brakes  for  C-130  aircraft.  Ogden  Air 
Materiel  Area,  (AFLC),  Hill  AFB,  Utah. 
33657-67-A-0038-0P40. 

— Applied  Technology  of  ITEK  Corp.,  Palo 
Alto,  Calif.  $2,101,523.  Manufacture  of 
airborne  radar  components.  Warner 
Robins  Air  Materiel  Area,  (AFLC), 
Robins  AFB,  Ga. 

8 —  Boeing  Co.,  Renton,  Wash.  $15,000,000. 
Four  707-320C  jet  aircraft  for  the  Ger- 
man Air  Force.  Aeronautical  Systems 
Div.  (AFSC),  Wright-Patterson  AFB, 
Ohio.  F33657-68-C-0208. 

13 —  General  Electric,  Syracuse,  N.Y.  $2,726,- 
150.  Manufacture  of  height-range  finder 
antennae.  Sacramento  Air  Materiel  Area, 
(AFLC),  McClellan  AFB,  Calif.  AF 
3460 1-67-A- 1470. 

— Hallicrafters  Co.,  Chicago,  111.  $1,659,881. 
Production  of  spare  parts  for  electronic 
counter-measure  equipment.  Warner  Rob- 
ins Air  Materiel  Area,  (AFLC),  Robins 
AFB,  Ga.  AF  33  (657)-15751. 

14 —  Continental  Aviation  & Engineering  Corp., 
Detroit,  Mich.  $4,624,672.  Production  of 
J-69  engines.  Toledo,  Ohio.  Aeronautical 
Systems  Div.,  (AFSC),  Wright-Patterson 
AFB,  Ohio.  AF  33657-68-C-0053. 

15 —  Quiller  Construction  Co.,  Los  Angeles, 
Calif.  $1,912,600.  Construction  of  124 
family  housing  units  at  Vandenberg 
AFB,  Calif.  Base  Procurement  Div.,  Van- 
denberg AFB,  Calif.  AF  04684-68-C-0069. 

16 —  Straza  Industries,  El  Cajon,  Calif.  $9,- 
833,924.  Manufacture  of  bomb  fin  assem- 
blies and  related  data.  Ogden  Air  Ma- 
teriel Area,  (AFLC),  Hill  AFB,  Utah. 
AF  BOA-F04606-68-A-0011-2P0I. 

— Continental  Aviation  and  Engineering 
Corp.,  Detroit,  Mich.  $1,649,646.  Target 


drones.  AF  33657-68-C-0037.  $2,081,983. 

Army  drones.  Toledo,  Ohio.  Aeronautical 
Systems  Div.,  (AFSC),  Wright-Patterson 
AFB,  Ohio.  AF-33657-68-C-0244. 

17 — American  Electric,  Inc.,  La  Mirada,  Calif. 
$1,478,215.  Production  of  fuze  assemblies 
for  aircraft  ordnance.  Ogden  Air  Ma- 
teriel Area,  (AFLC),  Hill  AFB,  Utah. 
AF  42600-68-C-1169. 

— Maxson  Electronics  Corp.,  Macon,  Ga.  $1,- 
405,098.  Production  of  fuze  assemblies 
for  aircraft  ordnance.  Ogden  Air  Ma- 
teriel Area,  (AFLC),  Hill  AFB,  Utah. 
AF  42600-68-C-1524. 

— United  Aircraft,  East  Hartford,  Conn. 
$1,016,201.  Manufacture  of  spare  parts 
for  J-57  aircraft  engines.  San  Antonio 
Air  Materiel  Area,  (AFLC),  Kelly  AFB, 
Tex.  AF  N383-69000A. 

20 —  Honeywell,  Inc.,  Hopkins,  Minn.  $9,655,- 
400.  Manufacture  of  aircraft  bomb  com- 
ponents. Aeronautical  Systems  Div., 
(AFSC),  Wright-Patterson  AFB,  Ohio. 
AF  33657-68-C-0593. 

21 —  Hayes  International  Corp.,  Birmingham, 
Ala.  $2,265,700.  Production  of  aerial  tow 
targets.  Air  Proving  Ground  Center, 
(AFSC),  Eglin  AFB,  Ala..  08651-68-C- 
0211. 

22 —  Martin  Marietta,  Denver,  Colo.  $88,632,- 
664.  Design,  fabrication,  assembly,  test 
and  delivery  of  Titan  11  ID  space  boosters 
and  associated  ground  support  equipment. 
Space  & Missile  Systems  Organization, 
(AFSC),  Los  Angeles,  Calif.  AF  04695- 
67-C-0041. 

— McDonnell  Douglas  Corp.,  St.  Louis,  Mo. 
$1,571,850.  Engineering  services,  trial  in- 
stallation and  flight  testing  of  airborne 
camera  equipment.  Ogden  Air  Materiel 
Area,  (AFLC),  Hill  AFB,  Utah.  AF 
34601-67-A-2188-OPDU. 

— General  Electric,  West  Lynn,  Mass.  $1,- 
111,998.  Manufacture  of  spare  parts  for 
T-64  aircraft  engines.  Oklahoma  City  Air 
Materiel  Area,  (AFLC),  Tinker  AFB, 
Okla.  AF  3657-67-C-0054. 

— Goodrich  Co.,  Akron,  Ohio.  $1,062,000. 
Production  of  aircraft  tires.  Ogden  Air 
Materiel  Area.  (AFLC),  Hill  AFB,  Utah. 
AF  42600-68-D71801. 

— RCA,  Burlington,  Mass.  $7,276,500.  Engi- 
neering and  production  of  transportable 
communication  control  centers.  Electronic 
Systems  Div.,  (AFSC),  L.  G.  Hanscom 
Field,  Mass.  AF  19628-68-C-0069. 

27 — American  Electronic  Laboratories,  Colmar, 
Pa.  $1,170,000.  Manufacture  of  electronic 
countermeasure  equipment.  Aeronautical 
Systems  Div.,  (AFSC),  Wright-Patterson 
AFB,  Ohio. 

29 —  Hycon  Mfg.  Co.,  Monrovia,  Calif.  $1,- 

355.000.  Manufacture  of  airborne  camera 
equipment.  Aeronautical  Systems  Div., 
(AFSC),  Wright-Patterson  AFB,  Ohio. 
AF  33657-67-C-0470-P003. 

— Itek  Corp.,  Palo  Alto,  Calif.  $1,184,080. 
Production  of  airborne  radar  components 
for  F-4  aircraft.  Warner-Robins  Air  Ma- 
teriel Area,  (AFLC),  Robins  AFB,  Ga. 
AF  04606-67-A-1818. 

— Sanders  Associates,  Nashua,  N.H.  $1, 

050.000.  Manufacture  of  airborne  count- 
ermeasure receiver  subsystems.  Aero- 
nautical Systems  Div.,  (AFSC),  Wright- 
Patterson  AFB,  Ohio.  AF  33657-68-C- 
0079-P001. 

30 —  M.I.T.,  Cambridge,  Mass.  $32,995,000.  Re- 
search & development  of  advanced  elec- 
tronic programs.  Lexington,  Mass.  Elec- 
tronic Systems  Div.,  (AFSC),  L.G.  Hans- 
com Field,  Mass.  AF  19  (628)  5167. 

— Quantic  Industries,  San  Carlos,  Calif.  $1,- 
278,651.  Development,  fabrication  and 
qualification  of  a prevision  horizon  sensor 
system.  Space  & Missile  Systems  Organ- 
ization, (AFSC),  Los  Angeles,  Calif.  AF 
04701-68-C-0064. 


OFF-SHORE  PROCUREMENT 

8 — United  Aircraft  of  Canada,  LTD,  Lon- 

gueu’l,  Quebec.  $1,292,140.  Spare  parts 
for  R-4360  aircraft  engines.  San  Antonio 
Air  Materiel  Area,  (AFLC),  Kelly  AFB, 
Tex. 

20 — Litton  Systems,  Canada,  Ltd.,  Rexdale, 
Ontario,  Canada.  $2,146,180.  Weapons  re- 
lease system  AN/ASQ-91  applicable  to  F-4 
aircraft.  Aeronautical  Systems  Div., 
(AFSC),  Wright-Patterson  AFB,  Ohio. 
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Defense  Industry  Bulletin 
Passes  20,000  Subscribers 
on  Third  Anniversary 

The  current  issue  of  the  Defense  Industry 
Bulletin  marks  the  beginning  of  its  fourth  year 
of  publication. 

Three  years  ago  the  Bulletin  came  into  being 
with  a distribution  list  to  1,100  subscribers  in 
industry,  who  had  responded  favorably  to  a sur- 
vey letter  asking  whether  or  not  such  a publica- 
tion would  be  useful  to  them.  The  growth  of  the 
Bulletin  has  maintained  a steady  progress  and 
now  is  being  distributed  to  over  20,000  sub- 
scribers. 

The  breakdown  of  the  distribution  list,  in 
round  figures,  is  as  follows: 

Industry  (including  trade  association, 


trade  publications,  labor  organiza- 
tions, etc.)  14,000 

Educational  Institutions 1,500 

DOD  and  Other  Government  Agencies.  4,500 


The  staff  of  the  Bulletin  is  very  appreciative  of 
the  thousands  of  letters  received  in  three  years 
of  existence.  We  pledge  ourselves  to  continue  the 
job  of  making  this  publication  one  that  will  be 
of  maximum  service  to  our  readers. 

The  Editor 
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*¥■  Patent  Abstracts  Journal 
Publication  Begins  in 
M January 

Beginning  Jan.  2,  the  U.  S.  De- 
-+C  partment  of  Commerce  Patent 
Office  will  publish  a weekly 
^ journal  containing  abstracts  and 
drawings  of  U.  S.  patents. 

The  objective  of  the  journal 
^ is  to  provide  non-patent  oriented 
scientists,  engineers  and  busi- 
-+C  nessmen  easier  access  to  the  im- 
portant technical  information 
^ contained  in  patents.  For  this 
purpose,  abstracts  have  been  re- 
quired as  part  of  patent  applica- 
^ tions  since  Jan.  1,  1967. 

The  abstracts  take  the  place  of 
^ “claims”  in  the  Patent  Office’s 
Official  Gazette,  and  the  new 
journal  is  an  extract  from  the 
^ patent  section  of  this  publica- 
tion. The  Official  Gazette  will 
M continue  to  best  serve  the  patent 
practitioner. 

^ The  new  Official  Gazette  Pa- 
tent Abstracts  Section  is  being 
offered  on  a six-month  basis 
^ (January  through  June  1968)  by 
the  U.  S.  Government  Printing 
M Office,  Washington,  D.  C.  20402, 
for  $27.  Regardless  of  date  of 
^ subscription  entry,  the  full  price 
will  be  charged  and  back  issues 
will  not  be  furnished.  Single 
^ copies  will  be  sold  for  $1.25  each. 


* U.  S.  GOVERNMENT  PRINTING  OFFICE  : 1967  300-97k/6 


